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SITE SUMMARY AND RECOMMENDATIONS 

The Suffolk Airport C&D Site is located at the Suffolk County Airport in the Town of Westhampton 

Beach, Suffolk County, New York. The airport is the location of four areas of concern; three of which 

are listed in CERCLIS. Area 1 is the runway disposal dump or construction and demolition (C&D) site, 

CERCLIS I.D. Number NYD981186943, area 2 is the Fire Training Area (FTA), CERCLIS ID number 

NYD986866432, area 3 is the Air National Guard (ANG) Base, CERCLIS I.D. Number NY2572824249, 

and area 4 is the Canine Kennel landfill which is not listed on CERCLIS. The Suffolk County Airport is 

currently owned by Suffolk County and is operated by the Suffolk County Department of Public 

Works (SCDPW). The United States Air Force, operated the facility as the Suffolk County Air Force 

Base from 1943, until official closing in 1969. In 1970, the land and facilities were acquired by Suffolk 

County and the airfield has operated as the Suffolk County Airport (SCA) since. In 1971, the New York 

Air National Guard leased approximately 70 acres of the property and facilities for its present mission 

of aerospace rescue and recovery. This site inspection covers the investigation of the Suffolk Airport 

C&D site; however, target populations and distances are given for each of the identified areas of 

concern. Figure 1 presents a site location map showing each of the four areas of concern and Figure 2 

presents a site map for the C&D Site. 

The Suffolk Airport C&D site consists of an inactive 9-acre dump located in the southeast corner of 

the airport. The Quogue Wildlife Refuge is located approximately 1,000 feet due east of the site, and 

the nearest surface water body is Quahtuck Creek, located approximately 2,000 feet southwest of the 

site. The site is bordered by an airstrip to the north, to the east and west by wooded areas, and to the 

south by a strip of woods and an access road. Approximately one-third of this site is covered by 

concrete rubble from re-construction of the airfield runways by Suffolk County Air Force Base 

(SCAFB). The remaining acres consist of random surface scattering of waste piles. The majority of 

wastes disposed of at this site were reported to be inert waste associated with construction, spent oil 

filters, oil and solvent cans, 55-gallon drums, and possibly buried munitions. Several drums and 

containers, rocket packing material, and what appeared to be the contents of a rocket were observed 

during a site inspection conducted by NUS Corp Region 2 FIT. The entire airport is enclosed by a fence 

approximately 12 feet in height. Access to the airport grounds is limited by a gate that is at times 

open. However, once onto the airport property, no barrier prevents entry onto the dump site. 

The Canine Kennel Landfill was reportedly used by SCAFB during deactivation activities for burial of 

inert wastes. The site consists of a landfill, approximately 1-acre in sizb. The landfill is located 

approximately 1,200 feet northeast of the C&D site. Electrical transformers and capacitors containing 

PCBs were found at this site and reportedly removed in 1984. There is confirmation that PCB 

contamination has occurred in the near-surface soils. The source of the PCB material found at the 

site is unknown. 



02-9009-04-SI 
Rev. No. 0 

SITE SUMMARY (CONT'D) 

The Fire Training Area (FTA) was used by the SCAFB, the SCA, ANG and local fire departments for fire 

training exercises, from approximately 1943 to 1986. The site consists of a concrete underground 

storage tank and a concrete fire burn area, approximately 60 square feet in size. The site is located 

approximately 900 feet north-northwest of the C&D Site. During earlier operations solvents, waste 

oils, and fuel were stored in underground tanks located outside hangers and shops throughout the 

base. Several times a month, these flammable liquids were collected and transported to the fire 

burning area for training exercises. The training procedures entailed pouring liquids onto the 

ground (or concrete) at the FTA and igniting them. The fire was extinguished during these fire 

training exercises. The quantity of liquids burned at each fire training exercise is unknown. Up until 

1971, these waste solvents and oils reportedly included kerosene> mineral spirits, trichloroethylene, 

methyl ethyl ketone, toluene, and others. Since 1971, only JP-4 jet fuel was used during these 

exercises. 

The Air National Guard (ANG) Base is 70 acres of property, buildings and other facilities located in the 

southwest portion of the airport. This property is leased from the SCA by the ANG. Hazardous waste 

concerns with this area are associated with past storage and disposal practices in and around several 

of the buildings and work facilities in this area. Both the FTA and the ANG area are currently being 

investigated by the U.S. Department of Defense under the Hazardous Waste Remedial Action 

Program (HAZ WRAP). 

Two streams are located to the south of Suffolk Airport; Aspatuck and Quantuck Creek. Both of these 

creeks discharge to Quantuck Bay to the south and drain portions of Suffolk County Airport. Located 

east of the airport is the Quogue Wildlife Refuge ponds and streams, which drain south into 

Quantuck Creek. The nearest residence is located approximately 2,200 feet south of the airport on 

South County Road. 

The Town of Westhampton Beach receives its water supply from private wells and the Suffolk County 

Water Authority (SCWA) well fields. There are three well fields located within the 4-mile radius of 

the site, the nearest of which is located approximately 2,000 feet south-southeast of the C&D site. 

Groundwater supplies 100 percent of all the potable water in the area, either through municipal or 

private wells. SCWA well fields serve approximately 50,400 people. The nearest domestic supply well 

is located east of the airport, approximately 3,500 feet. The entire airport facility is located within the 

Central Suffolk Pine Barrens, which has been designated as a Critical Environmental Area (CEA). The 

Pine Barrens also has been recognized as being a significant groundwater recharge area. 
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SITE SUMMARY (CONT'D) 

On February 13, 1991, NUS Corporation Region 2 FIT personnel conducted a sampling site inspection 

at Suffolk Airport C&D Site, at which time 11 soil samples were collected. Samples were analyzed for 

Target Compound List (TCL) contaminants. Analytical results from soil samples indicate elevated 

levels of TCL contaminants at several sample locations. These compounds include: aluminum, barium, 

cadmium, chromium, copper, iron, lead, manganese, zinc, magnesium, ethylbenzene, toluene, 

xylenes, diethylphthalate,di-n-butylphthatlate, butylbenzylphthlate, and pesticides. 

The Suffolk Airport C&D Site is recommended for an EXPANDED SITE INSPECTION. Based on 

analytical results, a release to groundwater is suspected. NUS Region 2 FIT personnel were unable to 

locate the groundwater monitoring wells that are reportedly at the site; therefore, no groundwater 

samples were collected and a release to groundwater cannot be concluded. A release of 

contaminants to surface waters of the Quogue Wildlife Refuge, which is located approximately 1,000 

feet east of the site, may occur via groundwater discharge. Public water supply wells serving 

approximately 35,000 people are located within 0.5 mile of the C&D site. Approximately 500 to 600 

people work at the Suffolk County Airport. 
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SITE ASSESSMENT REPORT: SITE INSPECTION 

PART I: SITE INFORMATION 

1. 

2. 

3 

4. 

5. 

7a. 

7b. 

8. 

9. 

Site Name/Alias Suffolk Airport C & D Site 

Street Old Riverhead Road 

City Westhampton Beach 

County Suffolk 

State New York 

County Code 103 

Zip 11978 

Cong. Dist. JL 

EPA ID No. NYD981186943 

Block No. 01,00 Lot No. 001.000 

Latitude 40° 50' 02" N 

USGS Quad. Westhampton (T.O.S. Hampton) NY 

Longitude 72° 37' 23" W 

Owner Suffolk County. Tel. No. (516) 282-1600 

Street Yaohank Avenue 

City Yaphank 

Current Operator None 

Former Operator United States Air Force 

Street Boiling AFB 

City Washington 

State New York 

Tel. No. Unknown 

Zip 11980 

State D.C. Zip 20013 

Type of Ownership 

• Private • Federal • State 

• County •Municipal • Unknown • Other. 

Owner/Operator Notification on File 

• RCRA 3001 Date 

• None 

• CERCLA 103c Date 

• Unknown 

10. Permit Information 

Permit 

None 

Permit No. Date Issued Expiration Date Comments 

11. 

12. 

Site Status 

• Active • Inactive 

Years of Operation 1971 to 1982 

• Unknown 
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13. Identify the types of waste sources (e.g., landfill, surface impoundment, piles, stained soil, 
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many 
waste unit numbers as needed to identify all waste sources on site. 

(a) Waste Sources 

Waste Unit No. Waste Source Type Facility Name for Unit 
1 Open Dump Open Dump 

(b) Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

_ N/A 

Ref. Nos. 1,2,3,4, 14,27,30 

14. Information available from 

Contact Amy Brochu Agency U.S. EPA Tel. No. (908) 906-6802 

Preparer Joanne Torchia Agency NUS Corp. Region 2 FIT Date June 28,1991 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following items. 

Waste Unit _J - Open Dump 

Source Type 

Landfill Contaminated Soil 

Surface Impoundment __ Pile 

Drums Land Treatment 

Tanks/Containers x Other 

Description: 

Suffolk County Airport is currently owned by Suffolk County and operated by the Suffolk County 
Department of Public Works. The prior owner and operator of the airport was the United States Air 
Force (USAF). The USAF had leased approximately 9 acres from Suffolk County for a construction and 
debris area (C&D Site). Although the site was used by the USAF from 1950 to 1970, the Air National 
Guard (ANG), Suffolk County Airport (SCA), and other leasees also used the area from 1971 to 1982. 
The site is an inactive dump located in the southeast corner of the airport. Approximately one-third 
of the site is covered by concrete rubble from re-construction of the air field runways by the USAF. 
Other areas of the dump reportedly consist of inert waste associated with construction, spent oil 
filters, oil and solvent cans, and 55-gallon drums, and possibly buried munitions. Several drums and 
containers, rocket packing material, and what appeared to be the contents of a rocket were observed 
during a site inspection conducted by NUS Corp. Region 2 FIT. 

Hazardous Waste Quantity 

The specific quantity of waste which was disposed of on site is unknown; however, analytical results 
from samples collected during the NUS Corp. Region 2 site inspection indicate the presence of 
hazardous substances at the site. 

Hazardous Substances/Physical State 

Actual wastes disposed of at the site are unknown. It is reported that waste disposed of throughout 
the dump include: concrete rubble, spent oil filters, oil and solvent cans, 55-gal!on drums, and 
munitions material. Analytical results from soil samples collected during the NUS Region 2 site 
inspection indicate elevated levels of Target Compound List (TCL) contaminants at several sample 
locations. These compounds include: aluminum, barium, cadmium, chromium, copper, iron, lead, 
manganese, zinc, magnesium, ethylbenzene, toluene, xylenes, diethylphthalate, di-n-butylphthalate, 
butyl benzyl phthalate and pesticides. 

Ref. Nos. 4: 5: 18 DPS. 24. 25: 25 
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PART III: SAMPLING RESULTS 
EXISTING ANALYTICAL DATA 

In March 1982 samples were collected at Suffolk Airport C&D Site by the Suffolk County Department 

of Health Services (SCDHS) during the installation of three groundwater monitoring wells. These 

samples were analyzed by New York Testing Laboratories, Inc. and indicate the presence of volatile 

organic contaminants. However, since the sampling procedures and QA/QC protocols used by SCDHS 

are unknown, no conclusions can be made based on these results. 

Ref. No. 10 

SITE INSPECTION RESULTS 

NUS Corporation Region 2 FIT conducted a sampling site inspection at the Suffolk Airport C&D site on 

February 13, 1991. A total of 14 environmental soil samples were collected for Target Compound List 

(TCL) contaminants, excluding cyanide. Table 1 presents a summary of the analytical data and Figure 

3 provides a Sample Location Map. All samples were analyzed under the Contract Laboratory 

Program (CLP). A complete presentation of the TCL analytical results can be found in Reference No. 

25. Soil samples were collected to characterize waste sources on site, to assess the potential for direct 

contact with contaminated soil, and to determine the potential for a release of contaminants to 

groundwater . Three groundwater monitoring wells were reportedly installed downgradient of the 

site but were not located; therefore, no groundwater samples were collected. Analytical results 

indicate the presence of chloromethane, methylene chloride, and acetone in the rinsate samples. 

These contaminants were not detected in any of the environmental samples. 
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APPROXIMATE LOCATION OF MONITORING WELLS 

• SURFACE SOIL SAMPLE LOCATION 
• SUBSURFACE SOIL SAMPLE LOCATION 

SAMPLE LOCATION MAP 

SUFFOLK AIRPORT C & D SITE. 
FIGURE 3 

WESTHAMPTON BEACH, N.Y. 
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PART IV: HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. Describe the likelihood of a release of contaminant(s) to the groundwater as follows: 
observed release, suspected release, or none. Identify contaminants detected or suspected 
and provide a rationale for attributing them to the site. For observed release, define the 
supporting analytical evidence. 

Based on analytical results of soil samples collected from the C&D Site, a release of 
contaminants to groundwater is suspected. Actual waste handling practices by 5CAFB during 
the time of operations is unknown. Background information indicates that the majority of 
waste disposed of on site were inert waste associated with construction, spent oil filters, oil and 
solvent cans, 55-gallon drums, and possibly buried munitions. 

Fourteen soil samples were collected from the C&D Site by NUS Corporation Region 2 FIT on 
February 13, 1991. Groundwater monitoring wells could not be located; therefore, no 
groundwater samples were collected. Analytical results indicate the presence of toluene, 
ethylbenzene and xylenes at sample location NYNT-S8 with concentrations ranging from 120 
to 960 micrograms per kilogram (ug/kg). Semivolatile analytical results indicate the presence 
of di-n-butylphthalate and butylbenzlphthalate at sample location NYNT-S8 at concentrations 
of 8,000 and 20,000 ug/kg respectively, and diethylphthalate at sample location NYNT-S7 at a 
concentration of 37,000 ug/kg. Inorganic analytical results indicate elevated levels of metals at 
sample location NYNT-S7 when compared to other samples collected on site. These include: 
aluminum, barium, cadmium, chromium, copper, iron, lead, manganese, magnesium and zinc. 
Analytical results for pesticides indicate the presence of 4, 4'- DDT in eight of the samples at 
concentrations ranging from 29 to 420 ug/kg. Considering the sandy nature of the soil at the 
site, these contaminants can be easily transported to groundwater below the site. 

Ref. Nos. 4.18,25 

Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, areas of karst terrain, permeability, overlying strata, confining layers, 
interconnections, discontinuities, depth to water table, groundwater flow direction. 

The aquifer of concern is the unconsolidated deposits below the site known as the Upper 
Glacial Aquifer. These deposits consist of mostly outwash deposits consisting of stratified fine 
to coarse sand and gravel. Below these deposits is the Gardiner's Qay, consisting of solid clay 
and silt which serves to confine the underlying Magothy Formation aquifer. The Magothy 
Formation is composed of lenses of sand, sandy clay, clay and gravel. This formation is also a 
primary aquifer in the area. The sand and gravel of the Upper Glacial Aquifer that mantle the 
surface of Suffolk County range in thickness from 100 to 120 feet. The Gardiner's Clay is 
approximately 40 feet thick and of low hydraulic conductivity. The sand, sandy day, and gravel 
of the Magothy Aquifer is approximately 800 feet in thickness. Groundwater movement of 
Suffolk County's aquifers is generally rapid because of the occurrence of interbedded fine -
and coarse-grained layers, and because the largest dimensions of unevenly shaped materials in 
the individual layers tend to be oriented horizontally. Groundwater generally moves 
downward south-southeast from the Upper Glacial Aquifer into the Magothy Aquifer. Both 
the Upper Glacial and Magothy Aquifer are designated as the aquifer of concern. The wells on 
site were not located during NUS Corp. site inspection; therefore, actual depth to groundwater 
is unknown; however, well logs from 1982 indicate that the water level is approximately 15 
feet. 

Ref. Nos. 6, 7,8, 27 
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3. Is a designated well head protection area within 4 miles of the site? 

All of Long Island's primary aquifers are considered a designated well head protection area. 
The airport is also located within a "Deep Recharge Area" as defined by the Long Island 208 
Study. 

Ref.No. 9,23 

What is the depth from the lowest point of waste disposal/storage to the highest seasonal 
level of the saturated zone of the aquifer of concern? 

The surficial waste disposed of on site by SCAFB included: concrete construction debris, spent 
oil filters, oil and solvent cans, partially buried 55-gailon drums, and possibly partially buried 
munitions. Analytical results indicate the presence of TCL contaminants in the surface soil. 
Depth to groundwater is approximately 15 feet. Therefore, depth from waste deposited to 
aquifer of concern is approximately 15 feet. 

Ref. Nos. 4, 5, 10, 29 

What is the permeability value of the least permeable continuous intervening stratum 
between the ground surface and the aquifer of concern? 

The unconsolidated glacial deposits, which is the aquifer of concern, consist mostly of sand and 
gravel. The permeability associated with the sand and gravel is approximately 10"' to 10'3 
cm/sec. The Gardiners Clay layer is a confining unit of solid clay and silt separating the glacial 
deposits from the underlying Magothy formation. The permeability associated with clay and 
silt is approximately 10'5 to 10"9 cm/sec. 

Ref. Nos. 6, 7,8, 11 

6. What is the net precipitation for the area? 

The net annual precipitation for Westhampton is 45 inches. 

Ref. Nos. 5, 12 

What is the distance to and depth of the nearest well that is currently used for drinking 
purposes? 

The nearest known drinking water well to the site is located in the Suffolk County Water 
Authority (SCWA) wellfield on Old Meeting House Road, approximately 2,000 feet south-
southeast of the C&D Site; approximately 3,500 feet from the Canine Kennel Landfill, 
approximately 3,500 from the Fire Training Area, and approximately 1 mile from the Air 
National Guard Base. There are a total of twelve public supply wells within this wellfield. 
These wells supply approximately 35,580 people and have depths ranging from 46 to 78 feet. 

Ref. Nos. 4, 13, 15, 30,31, 33,34 

If a release to groundwater is observed or suspected, determine the number of people that 
obtain drinking water from wells that are documented or suspected to be located within the 
contamination boundary of the release. 

Based on analytical results from soil samples collected from the C&D site, a release of 
contaminants to groundwater is suspected. There are no drinking water wells suspected of 
being within the contaminated boundary of the release. 

Ref. Nos. 25, 30 
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Identify the population served by wells located within 4 miles of the site that draw from the 
aquifer of concern. 

Distance 
C & D Site 

Population 
Canine Kennel Landfill 

Distance Population 

E
 • 

o
 0 0-£mi 0 

E
 

-H 1 
H

* A 35,580 >i-imi 0 
>y-1 mi 46 >y-1 mi 35,580 
>1 -2mi 281 >1-2 mi 194 
>2-3mi 6,580 >2 - 3 mi 6,504 
>3-4mi 9,195 > 3 - 4 mi 9,252 

Air National Guard Base 
Distance Population 

Fire Trainina Area 
Distance Population 

o
 

• 3
 

0 0--J-mi 0 

>i-imi 0 E
 

-i« t A 0 
>y-1 mi 46 >-§•- 1 mi 35,580 
>1 -2mi 36,006 >1 - 2 mi 152 
>2- 3 mi 15,159 >2 - 3 mi 6,470 
>3-4mi 1,100 >3 - 4 mi 9,032 

The Suffolk Airport is the location of four areas of concern. The number of people on private 
and public supply wells are combined to identify the population served within 4 miles of each 
site. There is no population served by private and.public supply wells within 0.25 mile of the 
sites. 

Ref.Nos. 13,14,15,30,31,32,33,34,35 

10. Identify uses of groundwater within 4 miles of the site (i.e. private drinking source, municipal 
source, commercial, irrigation, unuseable). 

Groundwater use includes water for public and private supply, agriculture, and industry. 

Ref. Nos. 4, 5, 30 

SURFACE WATER ROUTE 

11. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the site. For observed release, define the supporting 
analytical evidence. 

There is a potential for a release of contaminants to surface water via groundwater discharge. 
The C & D site is approximately 1,500 feet from the Quantuck Creek and approximately 2,000 
feet from Old Ice Pond. Due to high infiltration rates of the sandy surficial soils at the site there 
are no direct overland/flood migration pathways into the creek or pond. However, subsurface 
groundwater migration into both surface waters is suspected. 

Ref Nos. 4,5, 13, 18,25,30 
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12. Identify the nearest downslope surface water. If possible, include a description of possible 
surface drainage patterns from the site. 

The Quantuck Creek is the nearest downslope surface water. It flows in a southeasterly 
direction emptying into the Quantuck Bay. There is a potential for groundwater discharge 
from the C&D site to the creek. There is no direct overland drainage from the site to Quantuck 
Creek. 

Ref. No. 13 

13. What is the distance to the nearest downslope surface water? Measure the distance along a 
course that runoff can be expected to follow. 

The nearest downslope surface water is the Quantuck Creek which flows southeast into the 
Quantuck Bay. The C&D site is approximately 1,500 feet from the creek with no direct drainage 
path. The most probable migration route to the Quantuck Creek is via groundwater discharge. 

Ref. No. 13 

14. Determine the f loodplain that the site is located within. 

All four areas of concern are located in areas designated as Flood Zone C, which are defined as 
areas of minimal flooding. 

Ref. No. 16 

15. What is the 2-year 24-hour rainfall? 

The 2-year 24-hour rainfall is estimated to be 3.5 inches. 

Ref. No. 17 

16. Identify drinking water intakes in surface waters within 15 miles downstream of the site. For 
each intake identify: the distance from the point of surface water entry, population served, 
and stream flow at the intake location. 

Intake Distance Population Served Flow(cfs) 

There are no surface water intakes existing in surface waters within 15 miles downstream of 
the site. 

Ref. Nos. 13, 30 

17. Identify fisheries that exist within 15 miles downstream of the point of surface water entry. 
For each fishery specify the following information: 

Fishery Water Body Type Flow (cfs) 

Quantuck Creek Creek 2.4 

Aspatuck Creek Creek 2.4 

Groundwater flow is in a south southeasterly direction. Quantuck Creek is located south east of 
the C&D Site and may be impacted via discharge of contaminated groundwater. Aspatuck 
Creek is located south of the ANG Base and may be impacted from potential groundwater 
discharge from this area. 

Ref. No. 13,19,24,26 
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18. Identify sensitive environments that exist within 15 miles of the point of surface water entry. 
For each sensitive environment specify the following: 

Environment Water Body Type Flow (cfs) 

Quogue Wildlife Refuge Pond NA 

Quantuck Creek Wetlands Creek 2.4 

Aspatuck Creek Wetlands Creek 2.4 

Groundwater flow is in a south-southeasterly direction. Aspatuck Creek is located south 
southeast of the Air National Guard Base and may be impacted via discharge of contaminated 
groundwater. 

Ref. Nos. 13,19,20,26 

19. If a release to surface water is observed or suspected, identify any intakes, fisheries, and 
sensitive environments from question Nos. 16-18 that are or may be located within the 
contamination boundary of the release. 

Intake 

None 

Fishery 

Quantuck Creek 

Aspatuck Creek 

Environment 

Quogue Wildlife Refuge 

Quantuck Creek Wetlands 

Aspatuck Creek Wetlands 

There are no known analytical data that indicate a release from the open dump to surface 
water. In all likelihood, there is a potential for a release to surface water via groundwater 
discharge into Old Ice Pond, Quantuck Creek, and Aspatuck Creek. These areas may be within 
the contaminated zone. 

Ref. Nos. 13, 19,20,24, 26,30 

SOIL EXPOSURE PATHWAY 

20. Determine the number of people that occupy residences or attend school or day care on or 
within 200 feet of the site property. 

There are no people that occupy residences or attend school or day care on or within 200 feet 
of the C & DSite, the Canine Kennel Site, the Fire Training Area, or the Air National Guard Base. 

Ref. Nos. 13,18, 28,30,31 

21. Determine the number of people that work on or within 200 feet of the site property. 

There are four areas of concern within the airport: the C&D Site, Canine Kennel Landfill, and 
the Fire training area, which are located in the southeastern portion of the airport, and the Air 
National Guard Base which is located in the southwestern corner of the airport. Although 
these four areas are inactive, access roads that encompass these sites are used by on-site 
employees as a thoroughfare for work conducted within the airport grounds. There are 
between 500 to 600 employees working on the airport grounds, mostly in the vicinity of the 
entrance to the airport, located west of the runways. The majority of work is conducted in this 
area. 

Ref. Nos. 4, 14, 21 
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22. Identify terrestrial sensitive environments on or within 200 feet of the site property. 

Based on information provided by the Suffolk County Department of Health Services, Suffolk 
County Airport provides habitat and breeding for several New York State threatened and 
special concern avian species. It is confirmed that the site is utilized as a nesting area for the 
Upland Sandpiper (Bartramia Longieavda), and that the Grasshopper Sparrow 
(Ammodrammus Savannarum) habitats and breeds along the adjacent grasslands of the 
airport. The airport also provides significant foraging range for the Northern Harrier (Circus 
Cyaneus) which has been confirmed to breed north of the airport. The Quogue Wildlife 
Refuge is located approximately 1,000 feet east of the C&D Site. Portions of the airport are 
characterized by dwarf pine plains which are a globally rare ecosystem which is recognized by 
the New York State Natural Heritage Program. 

Ref. Nos. 13,22,23 

AIR ROUTE 

23. Describe the likelihood of release of contaminants to air as follows: observed release, 
suspected release, or none. Identify contaminants detected or suspected and provide a 
rationale for attributing them to the site. For observed release define the supporting 
analytical evidence. 

There is presently little potential for a release of contaminants to the air. 

Ref. Nos, 4, 18, 30 

24. Determi ne populations that reside within 4 miles of the site. 

Distance 
C&D Site 

PoDulation 
Canine Kennel Landfill 

Distance Population 

0 - i mi 0 0-imi 0 

>Wmi 0 >i-imi 0 

>i~  1 mi 398 >-§•-1 mi 742 

>1 - 2 mi 2,510 >1 - 2 mi 1,227 

>2-3 mi 3,630 >2 - 3 mi 4,038 

>3 -4 mi 1,572 >3 -4mi 3,614 

Air National Gurad Base 
Distance PoDulation 

Fire Trainina Area 
Distance Population 

0-^mi 0 0-^mi 0 

>i-imi 0 >±-imi 0 

>y-1 mi 297 >•£-1 mi 742 

> 1 - 2 mi 3,415 >1 - 2 mi 2,953 

>2- 3 mi 2,001 >2 - 3 mi 2,869 

>3-4mi 5,582 > 3 - 4 mi 1,546 

Ref. No. 3 
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25. Identify sensitive environments and wetlands acreage within 1/2 mile of the site. 

Sensitive Environment Type 

Quogue Wildlife Refuge 

Old Ice Pond 

Quantuck Creek Wetlands 

Pistance 

1,000 feet 

2,000 feet 

1,500 feet 

New York State listed special concern species in the vicinity of the Quogue Wildlife Refuge 
include the upland sandpiper and the grasshopper sparrow. Among the New York State listed 
threatened species are the northern harrier. State listed fauna in the vicinity of the Old Ice 
Pond and Quantuck Creek, which are located within the grounds of the Refuge include the 
bay scallop, the hard clam, and the winter flounder. The exact locations of their respective 
habitats are unknown. There are no known federally listed endangered species on or within 
0.5 mile of the site. 

Ref. Nos. 13, 20,22,23, 24 

26. If a release to air is observed or suspected, determine the number of people that reside or are 
suspected to reside within the area of air contamination from the release. 

No release to air is observed or suspected. 

Ref. Nos. 4, 18,30 

27. If a release to air is observed or suspected, identify any sensitive environments, listed in 
question No. 25, that are or may be located within the area of air contamination from the 
release. 

No release to air is observed or suspected. 

Ref. Nos. 4,18,30 
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EXHIBIT A 

PHOTOGRAPH LOG 

SUFFOLK AIRPORT C&D SITE 
WESTHAMPTON BEACH, NEW YORK 

ON-SITE RCONNAISSANCE: JANUARY 16, 1991 
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SUFFOLK AIRPORT C&D SITE 
WESTHAMPTON BEACH, NEW YORK 

JANUARY 16, 1991 

PHOTOGRAPH INDEX 

ALL PHOTOGRAPHS WERE TAKEN BY J. TORCHIA 

Photo Number Description Time 

1P-2 Photo of entrance into landfill area. Note: Drums, 1115 
paint cans, rubber tires, household debris. 

1P-4 Photo of drums near entrance of landfill. 1124 

1P-5 Photo of a pile of clay-like materials. 1126 

lP-6,7 Panoramic view of entire landfill area. 1135 

1P-8 Photo of drums and household debris throughout trees 1140 
along the perimeter of landfill. 

1P-9 Photo of deteriorating drum. 1142 

1P-11 Photo of shingles near the center of the landfill. 1150 

IP-12 Photo of an oil tank lying adjacent to the shingles. 1155 

1P-13 Photo of a deteriorating shed with metallic debris. 1157 

1P-14 Photo of fire extinguishing fluid in a blue container. 1200 

IP-15 Photo of explosive rocket containers. 1203 
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IP-2 January 16, 1991 1115 
Photo of entrance into landfill area. Note: Drums, paint 
cans, rubber tires, household debris. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-4 January 16, 1991 
Photo of drums near entrance of landfill 

1124 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

lP-6,7 January 16, 1991 1135 
Panoramic view of entire landfill area. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

January 16, 1991 
Photo of drums and household debris throughout 
trees along the perimeter of landfill. 

1140 

1P-9 January 16, 1991 
Photo of deteriorating drum. 

1142 
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January 16, 1991 1150 
Photo of shingles near the center of the landfill. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

January 16, 1991 1155 
Photo of an oil tank lying adjacent to the shingles. 

January 16, 1991 1157 
Photo of a deteriorating shed with metallic debris. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

January 16, 1991 
Photo of fire extinguishing 
container. 

1200 
fluid in a blue 

1P-14 

IP-15 January 16, 1991 1203 
Photo of explosive rocket containers. 
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EXHIBIT A 

PHOTOGRAPH LOG 

SUFFOLK AIRPORT C&D SITE 
WESTHAMPTON BEACH, NEW YORK 

ON-SITE SAMPLING: FEBRUARY 13, 1991 
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SUFFOLK AIRPORT C&D SITE 
WESTHAMPTON BEACH, NEW YORK 

FEBRUARY 13, 1991 

PHOTOGRAPH INDEX 

ALL PHOTOGRAPHS WERE TAKEN BY J. TORCHIA 
Photo Number Description Time 

IP-1 Maria Coler collecting surface soil sample NYNT-S1. 1053 

1P-2 Photo documentation to better verify location of sample 1100 
location NYNT-S1. 

1P-3 Dave Florin collecting subsurface soil sample NYNT-S2. 1112 

1P-4 Photo documentation to better verify location of sample 1121 
location NYNT-S2. 

IP-5 Photo documentation to better verify location of sample 1130 
location NYNT-S3. 

1P-6 Maria Coler collecting subsurface soil sample NYNT-S3. 1132 

1P-7 Photo of a pile of paint containers in a depressed area 1200 
from sample location NYNT-S4. 

1P-8 Dave Florin collecting subsurface soil sample NYNT-S4. 1202 

1P-9 Maria Coler collecting subsurface soil samples NYNT-S5 and 1212 
NYNT-S11. 

IP-10 Photo documentation to better verify location of sample 1216 
location NYNT-S5 and NYNT-S11. 

IP-12 Photo of sample location NYNT-S6. Note: Rocket packing 1231 
containers. 

IP-13 Dave Florin collecting surface soil sample NYNT-S6. 1235 

IP-14 Maria Coler collecting surface soil sample NYNT-S7. 1310 

IP-15 Photo of sample location NYNT-S7. Note: Contents of rockets. 1313 

IP-16 Dave Florin collecting surface soil sample NYNT-S8. 1327 

1P-17 Photo of sample location NYNT-S8. Note: Black resin seeping 1332 
out of middle drum. 

1P-18 Maria Coler collecting surface soil sample NYNT-S9. 1340 

IP-19 Photo of sample location NYNT-S9. Note: Concrete demolition 1345 
in background. 

1P-20 Dave Florin collecting surface soil sample NYNT-S10. 1400 

1P-21 Photo of sample location NYNT-S10. Note: Soil is very sandy. 1403 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-1 February 13, 1991 ] 
Maria Coler collecting surface soil sample NYNT-S1. 

IP-2 February 13, 1991 1100 
Photo documentation to better verify location of sample 
location NYNT-S1. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-3 February 13, 1991 1112 
Dave Florin collecting subsurface soil sample NYNT-S2. 

February 13, 1991 
Photo documentation 
NYNT-S2. 

1121 
to better verify location of sample location 
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IP-5 February 13, 1991 1130 
Photo documentation to better verify location of sample 
location NYNT-S3. 

1P-6 February 13, 1991 1132 
Maria Coler collecting subsurface soil sample NYNT-S3. 
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1P-7 February 13, 1991 1200 
Photo of a pile of paint containers in a depressed area 
from sample location NYNT-S4. 

1P-8 February 13, 1991 1202 
Dave Florin collecting subsurface soil sample NYNT-S4. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-10 February 13, 1991 1216 
Photo documentation to better verify location of sample 
location NYNT-S5 and NYNT-S11. 

February 13, 1991 1212 
Maria Coler collecting subsurface soil samples NYNT-S5 
and NYNT-S11. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

1P-12 February 13, 1991 1231 
Photo of sample location NYNT-S6. Note: Rocket packing 
containers. 

IP-13 February 13, 1991 1235 
Dave Florin collecting surface soil sample NYNT-S6. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-14 February 13, 1991 1310 
Maria Coler collecting surface soil sample NYNT-S7. 

IP-15 February 13, 1991 1313 
Photo of sample location NYNT-S7. Note: Contents of 
rockets. 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-19 February 13, 1991 1345 
Photo of sample location NYNT-S9. Note: Concrete demolition 
in background. 

IP-18 
Maria Coler collecting surface 
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK 

IP-20 February 13, 1991 1400 
Dave Florin collecting surface soil sample NYNT-S10. 

IP-21 February 13, 1991 1403 
Photo of sample location NYNT-S10. Note: Soil is very 
sandy. 



ATTACHMENT 2 



02-9009-04-SI 
Rev. No. 0 

REFERENCES 

1. U.S. Environmental Protection Agency (EPA) Superfund Program, Comprehensive 
Environmental Response, Compensation, and Liability Information, System (CERCLIS), List 8: 
Site/Event Listing, p. 396, January 8,1991. 

2. New York State Board of Elections, New York State Legislative Task Force on Demographic 
Research and Reapportionment, New York State Congressional Districts, 1984. 

3. General Sciences Corporation, Graphical Exposure Modeling Systems (GEMS). Landover, 
Maryland, 1986. 

4. Draft Executive Summary, Installation Restoration Program, Phase l-Records Search for Suffolk 
County Airport. Author and Date Unknown. 

5. Dan Raviv Associates, Inc., Phase I Evaluation Geohydrologic/ Water Quality Conditions Suffolk 
County Airport and Vicinity, Westhampton, New York. Job No. 83CI46. Prepared for the 
Environmental Protection Bureau New York State Department of Law, October 5,1983. 

6. The Ground-Water Levels and their relationship to ground-water problems in Suffolk County, 
Long Island, New York, New York State Water Resources Commission, Suffolk County Board of 
Supervisors, and the Suffolk County Water Authority, prepared by U.S. Geological Survey, 
Bulletin GW-44, 1961. 

7. Julian Soren, Results of Subsurface Exploration in the Mid-Island Area of Western Suffolk 
County Long Island, New York, Suffolk County Water Authority, U.S. Geological Survey, 
Bulletin No. 1,1971. 

8. Hydrogeologic Correlations for Selected Wells on Long Island, New York, U.S. Department of 
the Interior, U.S. Geological Survey, Water-Resources Investigations, Report 86-4318,1989. 

9. Telecon Note: Conversation between Audry Moore, Office of Groundwater, U.S. 
Environmental Protection Agency, Region 2, and Gerald J. Hannay, NUS Corp., Region 2 
November 6,1990. 

10. New York Testing Laboratories, Inc. Analytical Reports, Suffolk County Airport Landfill Area, 
Soil Boring Results, March 1982. 

11. Freeze, R. A. and J.A. Cherry. Groundwater. New Jersey, Prentice-Hall, 1979. 

12. Hazard Ranking System (HRS) Field Test Project, net precipitaiton data, January 1988. 

13. Four-Mile Vicinity Map for Suffolk Airport C & D Site, Canine Kennel Landfill, Air National 
Guard Base, Fire Training Area, based on U.S. Geological Survey Topographical Maps, 7.5 
minute series, "Quogue Qudrangle, N.Y.," 1956; "Mattituck Qudrangle, N.Y.," 1956; 
Riverhead Quadrangle, N.Y.," 1956; "Eastport Quadrangle, N.Y.,"1956. 

14. Telecon Note: Conversation between Joseph Latrente, Suffolk Airport Aviation Division, and 
Joanne Torchia, NUS Corp. Region 2, May 5,1991. 

15. Telecon Note: Conversation between Mrs. Mansey, Suffolk County Water Authority, and 
Joanne Torchia, NUS Corp. Region 2, April 24,1991. 



02-9009-04-SI 
Rev. No. 0 

REFERENCES (CONT'D) 

16. U.S. Department of Housing and Urban Development, Flood Insurance Rate Map, Town of 
Southampton, New York, Suffolk County. Community-Panel Number 365342 0024 C, June 
1, 1983. 

17. Climate Atlas of the United States U.S. Department of Commerce, National Climatic Center, 
Ashville, N.C., 1979. 

18. Field Notebook No. 0714, Suffolk Airport C & D Site, TDD No. 02-9009-04. On-Site 
Reconnaissance and Sampling Inspection, NUS Corp. Region 2 FIT, Edison, New Jersey. January 
16,1991 and February 13,1991. 

19. Water Resources Data, New York, Water Year 1989, Volume 2, Long Island, U.S. Geological 
Survey Water-Data Report N Y-89-2. 

20. Pine Barrens Review Commission. Suffolk County Pine Barrens Review Commission, December 
1988. 

21. Telecon Note: Conversation between Eileen Sheldon, Suffolk Airport Aviation Division, and 
Joanne Torchia, NUS Corp. Region 2 FIT, April 24, 1991. 

22 Letter from Robert S. DeLuca, Biologist, Office of Ecology, to Thomas Juner, Suffolk County 
Planning Department, New York. July 17,1990. 

23. Letter from Robert S. DeLuca, Biologist, Office of Ecology, to Joanne Torchia, NUS Corp. 
Region 2 FIT, Edison, New Jersey. April 4,1991. 

24. U.S. Fish and Wildlife Service, Atlantic Coast Ecological Inventory, New York, 1980. 

25. U.S. EPA Contract Laboratory Program, Ceimic Corp. (organics) and Betz Laboratories, Inc. 
(inorganics). Case No. 15870, Laboratory Analysis from NUS Region 2 FIT Site Inspection 
conducted on February 13,1991. 

26. Telecon Note: Conversation between Charles Guthery, Bureau of Fisheries, and Joanne 
Torchia, NUS Corp. Region 2 FIT, May 15, 1991. 

27. Phase II/IV A Work Plan, Installation Restoration Program, Suffolk County Airport Fire Training 
Area, West Hampton Beach, New York. Prepared by E.C. Jordan Co. Portland Maine, November 
1986. 

28. Telecon Note: Conversation between Eileen Sheldon, Suffolk County Airport Aviation Division, 
and Joanne Torchia, NUS Corp., Region 2 FIT, May 9,1991. 

29. New York State Department of Environmental Conservation, Well Logs for Suffolk County 
Department of Health Services, Wells at the Suffolk County Airbase Landfill Area, March 18,19, 
22,1982. 

30. Environmental Protection Agency Potential Hazardous Waste Site, Site Inspection Report 
Prepared by EA Science and Technology, April 9,1986. 

31. Suffolk County Water Authority Distribution System Maps, Four-Mile Vicinity Map for Suffolk 
Airport C & D Site, Canine Kennel Landfill, Air National Guard Base, and Fire Training Area. 
Date Unknown. 



02-9009-04-SI 
Rev. No. 0 

REFERENCES (CONT'D) 

32. Project Note: To Suffolk Airport C & D Site File, From Joanne Torchia NUS Corp. Subject: 
Private wells within a 4-mile radius, July 8,1991. 

33. Project Note: To Suffolk Airport C&D Site File, From Joanne Torchia NUS Corp. Subject: 
Population served by groundwater wells within a 4-mile radius, July 15,1991. 

34. Telecon Note: Conversation between Mrs. Mansey, Suffolk County Water Authority, and 
Joanne Torchia, NUS Corp. Region 2, July 15,1991. 

35. Project Note: To Suffolk Airport C&D Site File, From Joanne Torchia NUS Corp. Subject: 
Population served by wells within each distance ring within a 4-mile radius of each site, July 15, 
1991. 



REFERENCE NO. 1 



«- 00 
>

 o
 «-

UJ UJ UJ 
U

H
l 

<
 <

 — 
Q. Q •— 

oc z 
O

C Ui 
3
 >

 
U

 U
J 

M
 

O
N

 
(A

 
coco 

OC 
X
X
 

U
J 

<
 
-J

 
•—

in 
>

 
3
 a. u

j 
o
o
 

o
 5

 <
 

N
, V

 
o
 5

 <
 

m
 m

 
<

 o
 a

 
o
o
 

o
 

o
 z

 
Z

3
 

<
 <

 
a. t— 
U

J (A
 

o
 a

 
z
 z

. 
3
 3

 

X
X
 

C
O

 C
O

 

52 

O
A

 
O

Z
-
Z

O
O

Z
Z

Z
Z

Z
Z

 
z
z
 

Z
3

 3
Z

Z
3

 3
 3

3
3

3
 

3
 3

 
3
u
. ik

3
3
ib

u
.tL

tk
tb

iL
 

IL
U

 
IL W

 W U. U
 V

 V
 W

W
W

 
W

W
 

W
 (U UJ ^

 »u-* (y m
 QJ jy QJ jy 

jy |y 
^
 

I— ^
 H» H» H- 

»—H-
<

<
<

<
<

<
<

<
<

<
<

 
<

<
 

y—
 H-

U
J to

 (A
 U

J U
J (A

 
(A

 
V
) (A

 
(A

 
V
) 

(A
C

/) 

psr St <*»£?«£ IA N
 X

 X
 

9>0O6OCOeOCOGOCOCOCO 
S

S
S

S
N

S
S

S
S

S
 

^
O

O
O

O
O

K
I
N

N
O

 
s
s
v
s
s
s
s
s
s
s
 

0
0

0
^
0

«
-i-0

0
0

 

<8co 
x
x
 

n
S

 
X

X
 

M
K

 
o

o
 

<
 <

 
•—

 
H

" 
(A

 
(A

 

S
S

 
X

X
 

m
o 

o
 cm 

v
 v

 
s

s
 

Z 3
 

<
<

 
z
>
-

U
J (A

 

m
o
 

coco 

O
 O

 '•>
 

z
 z

o
 

3
 3

 
Z
 

<
 <

 <
 

•- H
 

C
u 

(A
 
(A

 
U

J 

CO CO 60 
N

.S
.V

 
in x

 in 
C

M
 C

M
 

C
M

 

<
 H

-
3
 OC U

J 
»
- <

 
h
-

u
 »

-
<
 

<
 in

 o
 

o
 

o
 

t̂n
m

 
CO CO CO 

s
 

"X
 

X
X

X
 

X
 

•o 
«
-o

o
 

o
 

O
C

M
C

M
 

m
 

"X
 

X
X

X
 

X
 

•-m
m

 
o
 

o
 

•- o
o

 
o

 

X
 

C
O

 

X
 

o
 

o
 

o
 

CO 
o
 

C
O

 

z
 

<
 

o
 

oc 
z
 

a
 

o
 

«
 

>—
 

oc 
«
 

(A
 

a
. 

o
 

CO
 

z
 

3
 

z
 

u
. 

U
J 

oc 
U

J 
>
 

U
J 

a
 

C
J 

X
 

3
 

U
J 

CO
 

oc 
*
-

<
 

U
J 

(A
 

a. 
U

J 
C

J 

«
 

C
O

 

CO
 

*
 

V-
IA

 
3
 

-J
 

a. 
N

J (A
 

z 
U

J 
H— U

 
<

 z 
I- O

 
(A

 U
 

o (0
 
-J

 
U

J 
—

I 
OC 

<
 

O
 
U

J 
—

 U
 
•• 

• »— z c/> 

z
 

<
 

UJ UJ >- Z
 

(A
 
(A

 
(J

 (J
 

(A
 <

 
a

 a. 

CO H
 

oc 
a. z 

o
 

o
 3> 

o
 

§ 
o

 
S» 
m

 

. u. ~
 a. o

 o
 o

 z 
! z </> 3

 
u
 o

c u
j a

 

o
 

g 

l^
3

^
<

 
Z

 O
 Z

 -J
 

-
 

— k
 

o
 u
j o

 y 
a.»- a. o

 

o
 o

 o
x
 

H- 
*-©

 
(A

 U
J (A

 O
 

C
M

 
o
 

C
M

 
o
 

o
 

m
 

o
 

C
O

 
o
 

o
 

O
 U

J 
-
i 3

 
U

J z
 

—
 
U

J 
U

. >
 

<
 

-J
 

-J
 o

 
u
j a

. 
3
 <

 
Z

 
U

J 
U

J <
 

o
 oc 

U
J 

O
C

 
<
 

o
 

Q
. Z

 
U

J 
.J

 u
. 

z
 

Z
 )- 

z
 

-J o
 

<
 

3
 (A

 
—

 
O

 
»-

>
 o

 
w

a
s

 
z
 

C
J 

3
Z

O
U

J
 

0
<

u
»

z
 

Z
 U

J z
o
 

3
Z

O
U

J
 

0
<

u
»

z
 

oc 
z
 z

 
w

 —
 

U
J Z

 U
J 

<
 -J

 z
 

U
. H

» u
. 

O
 -J

 <
K

>
 

I
k

K
l
k

N
 

3
~

z
*
»

 
3

 O
 3

 00 
(A

 3
 u_ 

O
 

(
A

 Z
 
(

A
O

 

m
 

oc 
t-

Q
Q

 
CO 

(O
 

o
 

>d 
CO 

fM
 

X
 

C
M

 
O

 
C

O
 

C
O

 
o> 

O
' 

a
 

Q 

(A
 <

 
o
 a. 

~
 

o
 

a. 
x 

m
 

O
 

3
 

C
O

 
o
 

a 

(A
 
<
 

O
 0L 

__ 
<

 
C

O
 

U
J 

X
 

O
C

 
O

 
<

 
v 

O
 

r-
Z

 1
 

O
 

(A
 

O
 

*
 

5
 

O
 

• 
U

 <
 
(A

 
O

 
•

 
K

f
l
C

O
 

oc 
O

 O
 
X
 

0. <
 W

 w
 

z u
j z y 

"•z
o

o
 

<
S

I-U
. 

U
J

d
l
k

 

o
 oc z

 

(A
 
<
 
—

 
O

 Q
- «A

 

O
 

»-
o

 
o

 

o
 

C
M

 

s
 

a
 

to 
R

 

o
 

u
 

(A
 t-

s
 

<
 Z

 
C

D
 O

 >
t 

a
. 

Z
Z

 
z
 o

 
(0

 Z
 

«
 

—
 <

 
z
 —

 z
 

<
 o

 
<

 <
 u

 
z
 

<
 

>
 

>
- >

- U
J 

»
- o

 
^
 

m
 

Z
<

Z
M

 
z
 z

 
w

 
3

 U
J O

 -J
 

8
S

o
o

 
O

Z
t

-
O

 
8

S
o

o
 

o
 z

a
u

. 
U

U
H

U
. 

U
J Z

 U
. 

a
. u

. 
^

 >
<

3
 

k
k

X
p

 
J
J
<

M
 

o
 o

 z
 

-J
 "

"
 Z

 (A
 

k
k

X
p

 
J
J
<

M
 

o
 o

 z
 

O
 z

 z
 

k
k

X
p

 
J
J
<

M
 

o
 o

 z
 

U
. 

Ik
lk

H
 

3
 J

O
O

 
9

)
O

w
v

 

u
. u

. (A
m

 
3
 J

O
O

 
9

)
O

w
v

 
3
 3

 U
J
O

 
3
 J

O
O

 
9

)
O

w
v

 
(A

 (A
 3

 ̂
 

CO 
>c 

(M
 

C
M

 
-<

 
X

 
C

M
 

CO 
fc 

fM
 

m
 

X 
o
 

m
 

o
 

rvj 
Q 



REFERENCE NO. 2 



NEW YORK 
Congressional District Identification—Continued 

Table 1. MUNICIPALITIES—Continued 

"ENSSEIAER EALUS VILLAC-E 
""!NE9EC» VILLAGE . . 
'ICHOU'S .ILL'SE. 
"KHEIFLM APPIXGS VILLAGE 
3 IrHM«5«il)VILLf VILLAGE 

" ICHYIUS VILLAGE .  .  
3 IVTASIOE VILLAGE 
"OCMFSTEO CIT*. '_•••• 
JOCKvlLLE AJLTRE VILLAGE ' 
AO«E CI TV ' 

"J?LVN VILLAGE. . 
'S'LVN ESTATES VILLAGE! ! 
"OSLRL HARROX VILLAGE 
'OUNO LAVE VILLAGE. . ' ' 
"D'NCS POINT VILLAGE. . " 

""'"VII Lf VILLAGE .... 

"U'.SCLL '.ASFLFLJS VI LAGE 
" r f  L I T V .  . . .  »  
S A ' v A T S  "M>B'H«'viLLA*.E! ! 

""""IE DA" VILLAGE 
••AG "AVnnn VILLAGE. ; ; ! 
"r. I'.'MGSvILLE v I Ll agi ! 
•A l A "AGC A r i T Y . 
•11 fx VILLAGE 

-ALTA|»E VILLAGE . . . 
DN|..R V ILL AG* 

"ANDY CRFE» VILLAGI ' ' 
"ARAGir LAKE VILLAGE. 

SARATOGA SPRINGS CIlY 
SAUGERTIES VILLAGE. . ! ; 
SAvONA VILLAGE 
SCARSOALE VILLAGE .' ! ! 
SCHAGNY|GORE VILLAGE. 

SC«ENECTAnv CITY. . . 
SCENEVUS VILLAGE . . 
SCOHARIE VILLAGE . . . ' 
SCHUYLERVILLE VILLAGE . 
SC"TIA VILLACE 

SCOTTSvILLE VILLAGE . . 
SEA CLIEP VILLAGE . . . ! 
SElECA EALLS VILLAGE. . 
SHARP* SPRINGS VILLAGE. 
SHERBORNE VILLAGE . . . . 

SHCRHAN VILLAGE .... 
shear ill CI I v ; 
SHPBfHAH VILLAGE. . . ! ' 
SHGHYSVILLE VILLAGE . „ 
sIONEV VILLAGE 

SILvEH CREEK VILLAGE. . . 
SILVER SPRINGS VILLAGE. . 
SIMCLAIRVILLE VILLAGE . 
"SANE A TELES VILLAGE . . . 
SLOAN VILLAGE 

SLCATSRURG VILLAGE. . . . 
SMYRNA VILLAGE 
S00US VILLAGE 
SOOuS ®OIHT VILLAGE 
S 1 L V A V  V I L L A G E .  . . . . .  

SOUTHAMPTON VILLAGE 
SOUTH COPNINT VILLAGE ! ! 
SOUTH PAvTON VILLAGE. 
SO"TH ELORAL PARR VILLAGE 
SOUTH GLENS PALLS VILLAGE 

SOUTH NYACT VILLAGE . 
SPECUVATOH VILLAGE! . . . 
S P E N C E R  V I L L A G E  . . . .  
SPENCE°POHT VILLAGE 
SPP|NG VALLEY VILLAGE ! [ 

SP»!N6VILLE VILLAGE 
STAHPOPO VILLAGE. . . ! I 
STFMART HAMOB VILLAGE 
STILLRATER VILLAGE. . ; ' 
SUPPERN VILLAGE 

sr . LAWRENCE 
. DUTCHESS . . 
. ALLCGANY . . 
. OTSEGO . . . 
. SCHOHARIE. 

. ST. L»R»ENCE 

. STEUBEN. . . 

. MONROE . . . 

. NASSAU . . . 
ONE 10A . . . 

NASSAU . . . 
NASSAU . . . 
NASSAU . . . 
SARATOGA . . 
C linton. . , 

ONTARIO. . . 
TA'ES. . . . 

. NASSAU . . . 
, AESTCHESTER. 

JLEPERSON. . 

NASSAU . . . 
SUEPOLK. . . 
MONTGOMERY . 
CATTARAUGUS. 
AASMINGTUN . 

SUEPOLK. . . , 
NASSAU . . . 
OSRPGO . . ' 
ESSEX 
PHAMRLIN . . , 

SARATOGA . . . 
ULSTER . . . . 
srtuBEN. , . 
RCSTCHESIEH. . 
RENSSELAER . . 

SCHEHECTAOr. . 
OTSEGO . . . ! 
SCHOHARIE. . , 
SARATOGA . , 
SCHEME crux. ! 

MONROE . . . . 
NASSAU . . .! 
SENECA . . . 
SCHOHARIE. . 
CHENANGO . . , 

CHAUTAUOUA . . 
OMfclUA . . . . 
SUEPOLK. . . . 
ONTARIO. . . 
OEL AWARE . . ! 
CHAUTAUOUA , 
WYOMING. . . , 
CHAUTAUOUA . , 
ONONOPGA , , 
tRir 

"OCKLAHO . . . 
CHENANGO , 
»*»•*. . . . .' 
»»** 
OMUNOAGB . , . 
SuEPOLK. . 
STEUBEN. . . . 
CATTARAUGUS 
NASSAU , . . ! 
SARATOGA , . . 

ROCKLAND . . . 
HAHILTOM . . 
'IOOR 
HONROE . . 
ROC'LANO . ! ) 

" I F  . . . . .  
DELAWARE . . . 
NASSAU . . . 
SARATOGA . , , 
ROCKLAND . . . 

4UTRTET 

. . . .26 

. . .  . 2 4  

. . . .s» 

. . .  . 2 3  

. . .  . 2 5  

. . .  . 2 4  

. . . .J« 
.29,TO,3} 
. . . .  5  
. . .  . 2 5  

. . . .  3  

. . . .  3  

. . . .  3  

. . . .2< 

. . . .26 

. . . .J1 

. . .  , 3 «  
. . . .  3  
. . .  . 2 0  
. . .  . 2 6  

. 1 
.25 
.39 
.2" 

. .29 

. .26 

. .26 

. .29 

. .26 

. .39 

. .20 

. .2* 

. .23 

. .23 

. .29 

. .2* 

. .23 

. .30 

. . 3 

. .29 

. .29 

. .29 

. .39 

. .29 

. . I 

. .30 

. .29 

. .39 

. .31 
> .39 
• .27 
• .33 

.22 

.29 
• 29 
.29 
• 27 

. 1 

.39 

.39 

. 9 
.29 

.22 

.26 
• 28 
.32 
.27 

.31 

.29 

. 9 
.29 
.22 

H*inietp*iuv 

SYLVAN REACH VILLA6E 
SYRACUSE CITY . . . 
TANNEASVILLE VILLAGE 
TAAPVTOAG VILLAGE . 
THERESA VILLAGE 

TH088S70M VILLAGE 
TLKONOEROGA VILLAGE 

RnyOLI VILLAGE 
TONARAHOA CITY 
TROY CITY 

TRUHANSBURO VILLAGE 
TUCKAHOC VILLAGE. 
TULLY VILLAGE 
TUPPER LAKE VILLAGE 
TURIN VILLAGE 

TUIEOO PARR VILLAGE ..... 
UNAOILLA VILLAGE 
UNION SPRINGS VILLAGE .... 
UNIONVILLE VILLAGE 
UPPER BROOKVILLE VILLAGE. . . 

URPER NVACR VILLAGE 
UTICA CITY 
Y'LATIE VILLAGE 
V'LLEV EALLS VILLAGE 
V»LL£V SIPEAH VILLAGE .... 

VAN ETTEN VILLAGE 
VERNON VILLAGE 
VICTOR VILLAGE 
VICTORY VILLAGE 
VILLAGE OE THE BRANCH VILLAGE 

VOORHEESVILLE VILLAGE .... 
RAOOINGTOH VILLAGE 
RALOIN VILLAGE 
RALTON VILLAGE 
RAHPSVILLE VILLAGE 

RAPPINGERS PALLS VILLAGE. . . 
WARSAW VILLAGE 
WARRICK VILLAGE 
•ASHIN9T0NVILLE VILLAGE . . . 
R A T C R P O R O  V I L L A G E  . . . . . .  

WATERLOO VILLAGE 
RATERTORN CITY 
RATERVILLE VILLAGE 
RATERVLIET CITY ....... 
•ATKINS GLEN VILLAGE 

RAVERLY VILLAGE 
RAYLANO VILLAGE 
WEBSTER VILLAGE ....... 
VEEDSPORV VILLAGE 
1ELL6PURN VILLAGE 

1ELLSVILLE VILLAGE 
VESTBUPV VILLAGE 
WEST CRRTHRGE VILLAGE . . . . 
RCSTFIELO VILLAGE , 
rESIHAHPTON BEACH VILLAGE . • , 

BEST HAVERSTRtR VILLAGE 
REStPeRY VILLAGE. . . . 
REST RINPIELB VILLAGE . 
WHITEHALL VILLAGE . . . 
WHITE PLRINS CITY . . . 

•HITESaORO VILLAGE. . . 
WHITNEY PBINT VILLAGE . 
• ILLIAHSVIUE VILLAGE . 
RILLISTON PARR VILLAGE. 
WILSON VILLAGE 

WINDSOR VILLAGE .... 
R O L C O T T  V I L L A G E  . . . .  
ROOONULL VILLAGE. . . . 
VOOORIDGE VILLAGE . . . 
ROOOIBURGH VILLAGE. . . 

RURTSRORO VILLAGE . . . 
IY0HIN6 VILLAGE . . . . 
VONKERS CITV 
Y0RKVILL1 VILLAGE . . . , 
YOUNGSTORN VILLAGE. . . , 

ONE10* 
ONONOAGA 

G O G  GREENE 
•  G O  WESTCHESTER* . . , . . . JEFFERSON 

•  B O  NASSAU 
•  B R  ESSEX 
B  B  •  curcncss • . . * . 
•  B  B  . . . . . . .  . * . RENSSELAER • . . . 

B  B  •  TOMPKINS 
•  B  B  VESTCHESTER. . . . 
B  B  B  ONONOAGA 
•  B  •  FRANKLIN 
•  •  B  LCalS, 

•  B  •  O R A N G E  . . . . . .  
•  B  B  OTSEGO 
»  B  B  CAYUGA 
•  B  •  O R A N G E  . . . . . .  
»  B  •  t-ASsiu 

• • • ROCKLANO 
•  B  •  O N E I O A  . . . . . .  

COLUMBIA . . , . . 
1  B  •  R E N S S E L A E R  . . . .  
' ' ' NASSAU , 

1  •  R  CHEMURG 
' • • ONF1OA 

• • ONTARIO 
SARATOGA 
S U F F O L K .  . . . . .  

> • • ALtfMty 
'  •  B  ST. LAURENCE • • • 
1 • B  O R A N G E  . . . . . .  

B  •  OELAVARS , • MA01S0N 

B  B  PUTCNESS 
B  •  H Y O H I N G .  . . . . .  
B  B  ORANGE . . . . . .  
B  B  ORANGE 
B  B  « A M A T u G A  . . . . .  

B  B  SENECA 
B  G  J E F F E R S O N .  . . . .  
0  .  ONE!OA 
• , A L B A N Y  . . . . . .  
G  •  SCHUYLER 

G  B  TIOWU 
8 B  sTCueiN 
B  B  M O N R O E  . . . . . .  
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EXECUTIVE SUMMARY ° * '^7 

INTRODUCTION 

This report presents the results of the Installation Restoration Program (IRP) 

Phase I - Records Search for Suffolk County Airport (SCA)--formerly Suffolk 

County Air Force Base (SCAFB)--in Westhampton Beach, New York. The purpose 

of the Phase I study is to identify and assess sites posing potential threat to human 

health or to the environment due to contamination from past handling of hazardous 
materials. 

Historically, SCAFB was activated in 1951 and operated by the U*S. Air 

Force (USAF) until official closing in 1969; deactivation continued through July 

1970. With the closing of the base, most of the land was reacquired by Suffolk 

County and the airfield operated as SCA. Jr^l971 the Air National Guard (ANG) 

leased approximately 70 acres of build^^^^bgd aircraft working areas of the 

former SCAFB from SCA for its presei^||is^n (^^arospace rescue and recovery. 

Many other former AFB building^B^v^^p been leased by SCA to private 
commercial users. 

This Phase I study focus^mp/^fea^^^sal sites that are currently located at 

SCA but were initially us^^^C^S^^^ to the history of the sites with respect 

to the different periods othe Phase I study was conducted in two 

phases. During the initiai effo^rapjor emphasis was placed on investigation of 

past operations and disposal practices of the Air Force at the former SCAFB during 

its period of operation from 1951 to 1970. The Installation Assessment for the two 

disposal sites was initiated in August 1986 with a records search and review and 

site reconnaissance of the two sites of concern and of other pertinent areas of the 

former SCAFB. Based on information from historical records, aerial photographs, 

physical site inspection, and personnel interviews with former SCAFB personnel, 

the history of two sites was developed and the sites were evaluated for contami­

nation characteristics, potential migration pathways, and potential pollutant 
receptors. 

The results of the Installation Assessment were initially presented in a draft 

version of the main section of this report. The draft report was reviewed by Oak 

Ridge National Laboratory, USAF and appropriate regulatory agencies. Subsequent 
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to this review, Dames & Moore was requested to compiete further investigations to 

determine the potential role of the Air National Guard (ANG) in the use of the two 
disposal sites. 

Due to ANG presence at SCA since 1971, its role as SCA tenants, its known 

use of one of the sites of concern, and its location with respect to the two sites, 

the USAF considered it appropriate to investigate ANG's past waste generation, 

handling, and disposal activities at SCA, especially with respect to their potential 

use of either of the two sites of Concern. As a result, in June 1987, the second 

phase of the study was conducted and an addendum to the main report was 

prepared following an on-base records search and investigation of ANG activities. 

The addendum report, which follows the main section of this document, 

supplements the initial findings presented in the main section of this report and 

presents greater detail relative to ANG activities. The scope of the addendum 

report is limited to ANG's role in the .dfeLof the two disposal sites although 
investigation encompassed the entire 

relating to these sites. 
collect pertinent information 

V SCAFB from the mid-1950s until 

and Recovery Group (ARRG) of the 

:ized contributors to the Runway Disposal 

rized disposal has occurred at this site since 

i«Je^£QVfired:by;e^^ frortt 

is* The t%maihihg 5i8: acres: consists 

FINDINGS 

Sites 

1970. The SCA, the 106t 

ANG, and other SCA less 

Area from 1971 to 1982. Also 

1970s, Approximately 

reconstructfcare:of:;thê :aicfield 
of random surface scattering of waste piles. Based on information collected during 

the 1986 investigation* waste burial is suspected within a small area in the 

northwest corner of the site. Despite efforts during the June 1987 investigations 

to collect additional confirmatory information concerning waste burial in the 

northwest corner, no further information was obtained. 

disposed f̂AtSiteil;̂ fe^h t̂-wastesassoCiatedwitheonstructiah.«4^ |̂̂ ^ |̂| 

1970* has resultedin t̂en  ̂CoMamlî  ̂

Site 2, Canine Kennel Landfill, a l-acre site, was used by SCAFB during 

deactivation activities for burial of inert wastes. Evidence indicates that this site 
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was not later used by either SCA or ANG for waste disposal. However, PCB 

transformers and capacitors were discovered at this site and removed in 1984. 

Confirmation of PCB contamination in the near-surface soils has occurred at the 

site. The source of the PCB transformers found at the site is unknown. 

It was concluded during the initial investigation that surface runoff is not a 

direct source of concern as a potential contaminant pathway at either of the two 

disposal sites because of hydroiogic conditions in the vicinity of the sites. High 

permeability sandy soils allow for rapid percolation through the unsaturated zone 

and potential contamination of the surficial aquifer. The groundwater table is 

approximately 15 to 20 feet below each of the sites. Hydraulic conductivity of the 

surficial aquifer is very high and there is potential for contaminant migration to be 

correspondingly rapid. Groundwater flow direction is southeastward toward both 

the headwater area of Quantuck Creek and the Old Ice Pond of the QuogUe Wildlife 

Refuge which is located 1,000 feet downgra^^^of the sites. Approximately 1,500 

feet southwest, but not directly downgra^ient ,^o)S>S ite 1 are potable water supply 

wells for the Suffolk County Water Autratfcyy^ whicn^nay possibly be affected by 

contaminants migrating from the sr^^iaCh^^^dicial aquifer supplies virtually 100 

percent of all the potable through municipal or private 
wells. 

The Hazard Assessn^SFl^^ipfflrefiwdology (HARM) was applied to the two 

sites of concern, and scares^b&P^d?7 were calculated for Site 1 and Site 2, 

respectively. It is important to nfS^ppxiat the rankings reflect the current condition 

of the sites and not the condition of the sites when the Air Force closed the base in-

1970. Significant factors affecting the rankings included nearby critical environ­

ments and nearby use of. the uppermost groundwater aquifer. Potential contami­

nants at Site 1 primarily include POLs, paint wastes, and solvents and at Site 2 

include PCBs and heavy metals. The HARM rankings prepared during the initial 

study (and incorporated in the main section of this report) were reviewed 

subsequent to the June 1987 investigation. Addendum report findings did not 

impact the HARM scores previously determined. 

CONCLUSIONS 

The Phase I study concludes that, based oh report findings, no hazardous 

wastes were disposed of at Site 1 or Site 2 during use of these sites by SCAFB. 
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Additionally, no records search or interview information collected indicates that 

either Site 1 or Site 2 was used by SCANG for disposal of hazardous wastes. 

However, during site visits, four apparently unopened 5-gallon cans of metal 

coating resins were observed at Site 1. The cans had military markings and carried 

a 1973 date. How they got to the site is unknown and they have subsequently been 
removed. 

The potential for hazardous wastes to have been disposed of at Site 1 since 

July 1970 exists; the parties responsible for this disposal are unknown. PCB 

contamination at Site 2 has been confirmed. The parties responsible for disposal of 

the PCB transformers and capacitors are unknown. 

RECOMMENDATIONS 

Based on occurrences at Sites 1 and 2 after transfer of site property to 

Suffolk County, additional contamination^^vestiEations at both sites appear 

warranted to assess the potential threat|S» humamiiealth or to the environment. A 

study involving groundwater sampiinj^aric 

confirm or disprove the existence 

any problems that may exist, 

cleanup operations would ther 

results of confirmation ir 

sis is^pfccommended at each site to 

:ion and to quantify the extent of 

conducting remedial measures or 

determined by evaluation of the 
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(2) Well or sample depth (when available); and 

(3) Month sampled 

Water quality data presented on Figure 6 ranges from non-detected 

concentrations to about 1,000,000 ppb. Many of the compounds were 

reported as present and were not quantified. Taking into account that 

the high concentrations may have been an analytical error, a 

contaminated ground water area south of the tank farm can nevertheless 

be delineated. 

M'Tmber of Detected Compounds 

A graphic representation of the most frequently detected organic 

confounds in ground water versus the type of compound found was 

constructed (Figure 7). 

The reported detection for the monitoring wells were tabulated for all 

compounds detected in two or more samples and were placed on the 

graph. This graph represents the frequency of compounds detected in 

ground water samples regardless of their concentrations. 

4.2 Geology 

The geology of the region has been extensively studied, primarily 

because of the importance of ground water to Long Island. Glacial 
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deposits, consisting of till and outwash sands and gravels of 

Pleistocene Age, mantle much of Long Island. In this area, they are 

found to a depth of about 100 feet below sea level and unconformably 

overlie the sediments of the Cretaceous Magothy Formation on an 

erosional surface. The Magothy Eormation consists of silts, sands, 

gravels, and clays and is reported to be 800 to 1,200 feet thick in 

this area (Jacob, 1968; Anderson & Berkebile, 1976). The underlying 

Cretaceous sediments and bedrock are not considered here because they 

are found well below the depth of the fresh water aquifer and the 

contamination. 

Descriptions of samples obtained during drilling for installation of 

monitoring wells in the vicinity of the Suffolk County Airport 

indicate that the glacial material is composed primarily of fine to 

coarse sand with some silt and gravel. Glacial material is often 

variable in lithology and depositional mode within relatively small 

areas. Local variations could affect ground water quality, in 

particular clay particles may adsorb Organic compounds in percolating 

water. Variations in depositional mode, resulting in different 

bedding structures, could affect ground water flow paths. Detailed 

logs, continuous from the surface to the total depth of any monitoring 

well should be obtained whenever possible. 
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The constructed hydrogeologic profiles (Figures 4 and 5) display the 

depths of some of the wells and the lithologies encountered. Based on 

available information about the area, the lithology is described in 

the profiles as fine to coarse glacial sands and gravels. 

4.3 Geohydrology 

Geohyarolocic conditions of the region are known based on numerous 

investigations (Nemickas, 1982; Berkebile, 1975; Holzmacher, 

McLendon and Murrel, 1968). Underneath Long Island fresh ground water 

occurs in a lenticular shaped deposit overlying salt water. The 

deposit is thickest toward the center of the island, thinning rapidly 

along the coasts. The fresh ground water near the Suffolk County 

Airport is usually under phreatic water table conditions. As a 

result, the elevation of the water table generally parallels the 

topography. The principal aquifers in the area are the upper Glacial 

aquifer and the deeper Kagothy aquifer. These aquifers have hydraulic 

properties which are similar. For the purpose of this study, we are 

mainly concerned with the upper Glacial aquifer. The transmissivity 

of the upper Glacial aquifer ranges from about 45,000 to 75,000 

gallons per day per foot (gpd/ft) (Nemickas, 1982). The horizontal 

hydraulic conductivity is on the average about 350 ft/day and the 

specific yield ranges from 0.20 to 0.30. The saturated thickness of 

the aquifer is about 50 feet. 
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The water level contour map, constructed from the March 1982 

measurements in the NYDOT wells indicate that the water table in the 

study area generally slopes to the south and is affected by streams to 

the SE and SW (Figure 3). We have assumed that these measurements 

indicate "static" conditions because: (a) most private wells in the 

area have not been in use since 1977; (b) we do not have pumping 

records from the SCWA supply wells along Meetinghouse Road to indicate 

variations in the pumping rate from 3,000 gpm; and (c) water level 

measurements have not been obtained from the monitoring wells on a 

consistent basis to indicate water level changes with time. Based on 

the water table elevations from Figure 3, the hydraulic gradient is on 

the order of 1.5 x 10~3 ft/ft. The velocity of ground water flow in 

the glacial aquifer is computed from on Darcy s Law: 

. Ti 
V dn 

where: v = acutal velocity of ground water, ft/day 

T = transmissivity - ranges from 6,000 to 10,000 ft3/day 

i = hydraulic gradient, ft/ft 

d = saturated thickness of the aquifer, feet 

n = porosity, assumed equal to specific yield 

The computed groundwater velocity is therefore about 0.6 to 1.5 

ft/day. 
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The depth to water in the vicinity of the tank farm is on the order of 

30-36 feet. The NYDOT elevations are tied into an assumed elevation 

which was adjusted for the construction of the contour map (Figure 3) . 

Most of the elevations of the few other wells in which water levels 

have been measured are not known. Water levels in private wells 

usually cannot be measured due to the inaccessibility of the wells. 

Without water level measurements tied into an elevation, and taken at 

regular intervals over a period of time, it is difficult to correlate 

water table fluctuations with precipitation, stream flow, artificial 

recharge, or variations in pumpage. Since many of the wells are only 

installed into the top of the water table, relatively large variations 

in the water table elevation may not be measurable. As stated 

earlier, we have assumed that the NYDOT well measurements reflect 

current conditions. We have also assumed that the water table 

elevation does not fluctuate more than an inch or two in response to 

factors mentioned above and its configuration remains relatively 

constant. 

The available depths to water were indicated on the hydrogeologic 

profiles (Figures 4 and 5). Some surface elevations, which were not 

available from the files, were approximated from the contours on the 

regional topographic sheet. These profiles display the general 

topography with relationship to the depth to water. In addition, 
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considering the fact that the aquifer extends to a depth between 50 

and 100 feet below land surface, it is apparent from the hydrogeologic 

profiles that ground water sampling is not representative of the total 

aquifer depth. In most cases, only the top few feet of the aquifer 

were sampled. 

4.4 Surface Water and Recharge 

The area south of the airport is bounded by two streams (Aspatuck and 

Quantuck Creeks) that join to form Quantuck Bay to the south. The 

Quogue Wildlife Refuge ponds and streams, which are on the east side 

of the airport, drain south into Quantuck Creek. Aspatuck Creek also 

flows south on the western side of Peters Lane. Although no culvert 

is present under the railroad and road to the north of Aspatuck Creek, 

it was noted through our field observation that this area (which is 

adjacent to the tank farm) slopes toward the creek. 

The average precipitation for the area is 43 inches per year, based on 

the 30—year precipitation records of the National Weather Service 

(Nemickas, 1982). The amount of overland runoff from precipitation is 

relatively low because the soil and subsurface are highly permeable. 

Much of the precipitation is infiltrated through the unsaturated zone 

to the water table. Therefore, the surface water consists mainly of 

ground water discharge. 
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The division between infiltration and runoff of a contaminant "slug" 

such as the 10,000 gallons of fuel spilled is dependent upon several 

factors including: precipitation amount and duration, land surface 

slope and the characteristics of the unsaturated material above the 

water table. It is generally assumed that the soils and glacial sands 

allow for rapid infiltration and recharge. However, based on local 

drainage, a spill of such magnitude could in part reach surface water 

bodies. 

4.5 Water Quality 

4.5.1 Ground Water 

The water quality of the glacial aquifer in the area has generally 

been found to be potable in most parts. Iron, chloride and nitrate 

often occur in concentrations higher than drinking water standards of 

background concentrations. Concentrations of iron in the majority of 

water samples (March 1983) taken from the wells installed adjacent to 

the Quogue Wildlife Refuge were found to be above the New York State 

limits for drinking water (0.3 mg/1). The remaining parameters tested 

were within the drinking water standards. No volatile organics were 

detected in the surface water of the Wildlife Refuge. Other studies 

of the glacial aquifer ground water have found the water to be of good 

quality (Nemickas and Koszalka, 1982). 
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Gf "und-wcjt ur luvuls and tr .oir relat ionship to ground-wafer 
problems jn buftolk County, Long Island, N. Y. 

By 

J. f .  Hotfman 
Engineer, U. S. Geological burvuy 

and 
E. R. Lufcke 

Geologist,  U, S. Geological Survey 

ABSTRACT 

Suffolk County occupies the eastern two-thirds of Long Island, N. Y. 
and i ts economic l ivel ihood, derived essential ly from industry and agri­
culture, is vi tal ly dependent upon i ts vast natural reservoir of ground 
water of good qual i ty. 

Natural replenishment of ground water is provided by precipitat ion 
which averages about 1*3 inches per year. Under present condit ions of 
inf i l t rat ion, ground-water recharge is about 35® bi l l ion gal lons during 
the average year. Natural discharge of ground water takes place through 
streamflow, underf low, transpirat ion and evaporation. Land development 
al ters the natural recharge-discharge pattern in varying degrees by the 
instal lat ion of sewers and the establ ishment of extensive areas of paved 
and roofed surfaces. Increased water usage, which accompanies this de­
velopment, also changes this pattern. The inf luence of these cultural 
changes on ground-water storage is evident through the continuing 
measurement of ground-water levels. 

Presented herein (table P), are more than U,-000 measurements for 65 
water-table wells measured as part of this monitoring program. The location 
of al l  weMs that were previously or are currently measured under the pro­
gram are shown on plates I  and 2 together with the associated aquifers 
and the avai labi l i ty of the measurements. Also tabulated, with report 
t i t les and report numbers for the years concerned (table 3)» are the wells 
for which water levels have been publ ished in the annual water- level re­
ports that are issued periodical ly by the U. 5. Geological Survey. 

Water- level measurements are useful in other respects -  especial ly in 
the construct ion f ield. Water- level data have been helpful in solving 
problems related to foundations, cesspools, wel l  construct ion, and land 
drainage. In this report,  a discussion is given of the relat ionship be­
tween water levels and these problems. 



Fil l ing in gaps in water- level data or est imating data tor si tes re­
mote from observation wells is possible by interpolat ion of water- level 
measurements of wel ls in the vicinity. Correlat ion of the short-term 
water- level record of one wel l  with the long-term water- level record of 
another consti tutes a useful fool for extending water- level data. 
Project ing observed water- level information Into the future, in order to 
est imate infrequent water- level extremes, is a useful appl icat ion of 
water- level data and can be accomplished within broad l imits b.y a 
logari thmic-probabil i ty plot of water levels for the well  in question 
versus cumulat ive frequency of occurrence. This method, however, has 
certain l imitat ions and must be used with caution. 

IN r<;uUiCHON 

Suffolk County, one of the most rapidly growing counties in ihe United 
States, occupies the eastern two-thirds of Long Island ( f ig. l ) .  Here in­
dustry and agriculture exist side by side bringing prosperity to the entire 
populat ion. One reason for the continued success of each act ivi ty is the 
abundant supply ot water of good qual i ty, 

|n 1956, nearly 20 bi l l ion gal lons ot ground water were withdrawn from 
Suffolk County's underground reservoir to supply the needs of industry, 
agriculture, publ ic and private supply. As this reservoir is the principal 
source of water avai lable at present, adequate protect ion of the subsurface 
reserves is vi tal  to the economy and publ ic welfare of Suffolk County. 

The need for basic appraisal of the ground-water resources of Suffolk 
County as wel l  as for determining any contamination or deplet ion of the 
reserves that might be taking place was recognized by State and County 
off ic ials in the early thir t ies. As a result ,  since I932» the New York State 
Water Resources Commission (formerly Water Power and Control Commission), 
the Suffolk County Board of Supervisors and, later, the Suffolk County 'Water 
Authori ty, have maintained agreements with the U. S. Geological Survey tor 
a continuing county*ide ground-water investigation...  

A major threat to Suffolk County's water reserves is contamination 
from the salt-water bodies that bound the county on three sides; therefore, 
part of the continuing investigative program is periodic sampling of wel l  
water for evidence of such contamination. Recent evaluation of the results 
of this program (Hoffmanmd Spiegel, 1957) indicates that up through 1953 
only local ized sea-water contamination had taken place. The wel ls affected 
are near surface-water bodies containing salty water and contamination has 
resulted from pumping the individual wel l  rather than from an extensive 
landward movement of salty water. 

Periodic measurement of water lovels at a number of observation wells 
throughout Suffolk County is another part of the continuing investigative 
program. Properly interpreted, these measurements help to determine basic 
water- level condit ions and to del ineate areas where overdevelopment of the 
ground-water reserves may lead to sea-water encroachment and other problems. 
Perhaps the chief advantage of this procedure is that impending contamin­
at ion of the ground water can be detected without the landward movement of 
salt  water. 

The chief purpose of this report is to make avai lable more than ft ,000 
previously unpublished water- level measurements for 65 selected Suffolk 
County shal low wells (tables I  and 2) and to give the location of al l  
wel ls measured for monitoring and other purposes (plates I  and 2). Also 
tabulated are ;he Water-supply Papers ot the Geological Survey which con­
tain water- level measurements for Suffolk County ( table 3). In the past, 
those data were publ ished annually by the Survey. Under the present 
schedule, the Survey wi l l  publ ish the levels for 195^ and 1957 in one 
volume and thereafter each volume wi l l  contain records covering a 5-year 
period. Addit ional uses for water- level data are described^ and some 
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methods t iro presented tor est imating water levels in areas where there are 
no observation wells or where approximate long-tern maximum and minimum 
values of water levels are desired. 

Water- level measurements l isted in table J: were, for the most par i ,  
made by the U. b. Geological Survey. Measurements during the early 1900's 
and some during the early 1930's ( table 3) were made by the New York City 
Department of Water Supply, Gas and Electr ici ty when Long Island sources 
were being considered for extensive water-supply development. 

GROUND-WATER OCCURRENCE AND MOVEMENT 

Ground water f i l ls the pore spaces of the unconsol idated clay, sand, 
and gravel that underl ie Suffolk County. Three water-bearing formations 
(aquifers) have been recognized. Composed mainly of various types of sand 
and gravel,  these formations in sequence upward from bedrock are: the 
Lloyd sand member of the Raritan formation of Late Cretaceous age, the 
Magothy(?) formation of Late Cretaceous age, and the upper Pleistocene or 
glacial deposits. 

The water table of Suffolk County, the upper l imit of the entire thick­
ness of saturated material,  ranges In alt i tude from about 70 feet above 
sea level in the inland, central port ion of Suffolk County to sea level 
near the shores. Below this surface is stored many bi l l ions of gal lons 
of ground water. Shown in f igure 2 is a water-table map for a port ion of 
south-central Suffolk County as of the end of December 1950 (after 
Lusczynski and Johnson, 1951). 

In some parts of Suffolk County, local ly continuous layers of low-
permeati I i ty material l ie above the water table, These areas are locateo 
mostly in the northern part of the County extending to Orient Point,  and 
also in the j.outh Fork. Percolat ion of recharge in these areas is tempo­
rari ly retarded in i ts downward path and water, termed perched water, is 
s t o r e d  a b o v e  t h o s e  l a y e r s .  S t o r a g e  i n  p e r c h e d - w a t o r  b o d i e s  a p p e a r s  f o  
respond to short-term f luctuations in precipitat ion more markedly than 
storage in the main ground-water reservoir.  During long periods of 
deficient precipitat ion the smaller and even some of the more extensive 
of these water bodies may be dissipated completely. As water levels in 
wells tapping these perched bodies do not necessari ly ref lect changes in 
storage in the recognized main ground-water reservoir,  no attempt has been 
made to measure these levels in a continuing program. 

Natural replenishment to buffotk County's ground-water reservoir is 
derived solely from precipitat ion, which averages about J»3 inches per year. 
Only part of the precipitat ion reaches the water-bearing formations, for 
sizeable amounts are lost through evaporation and transpirat ion before 
becoming ground water. Losses through overland runoff to -streams in un­
developed areas are small ,  owing mainly to the excel lent soi l  porosity. 
As a result  of these factors and an est imated ' jD percent recharge of pre­
cipitat ion, about 35^ bi l l ion gal lons of water replenish the ground-water 
reservoir during an average year. 



Natur.il discharge Iron Suffolk County's ground-wat er reservoir ;.ikos 

place mainly through the seaward movement of streamflow and ground-water 
underf low. Sfroamflow is largely ground-water outf low through channels 
that intersect the water table. The annual volume of stream discharge 
averages about one-quarter of the average ground-water recharge (350 
bi I  I  ion gal Ions) and amounts to more than 60 bi I  I  ion gal Ions. Th i  s 
quanti ty is about U t imes the ground water pumped for al l  purposes in 
195^. An unknown, but probably greater, quanti ty of ground water moving 
through the subsurface sand, gravel,  and clay, is discharged each year 
direct ly into the ocean or into streams below points of discharge measure­
ment. A third water loss, also unknown in magnitude but possibly size­
able in amount, occurs through evaporation from surface-water bodies such 
as streams and ponds, and evaporation and transpirat ion from the marshy 
and low-lying areas that fr inge the shorel ine of Suffolk County. 

Ground-water development can change the natural pattern of ground­
water occurrence and movement. Pumping a wel l  removes the ground water 
stored in the vicinity of the well  and forms a local depression in the 
surrounding water table. This depression, because of i ts shape, is 
termed the cone of depression. Expansion of this cone takes place unti l  
ground-water recharge is increased or discharge is decreased an amount 
equal to that which is being pumped, Replenishing water can either improve 
or impair the qual i ty of the stored ground water depending upon the qual i ty 
of the source. Extreme qual i ty impairment, such as that caused by serious 
sea-water encroachment, might require complete cessation of ground-water 
withdrawals. 

Intensive land development also helps to unbalance the water budnet. 
Intercept ion and evaporation ot precipitat ion from the increased rooted 
and paved areas and more eff icient discharge of storm runoff to sewers 
dissipates water that otherwise would have seeped into the soi l .  

Variat ions in either recharge, discharge, or both results in changes 
in the amount of ground water in storage at any one t ime. Thos^ changes 
are ref lected in changes in the posit ion ot the wafer table and are best 
determined by water- level measurements in representat ive observation wells 
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GROUNDWATER LEVELS 

Potential  Ground-water Problems and Appl icat ions of the Water- level Data 

At present, the chief ground-water problem in Suffolk County ie local­
ized sea-water contamination, but with increasing development of the ground­
water reservoir, additional problems may become important. These are more 
fully described elsewhere (Hoffman, 1956). The following discussion con­
siders: (l) more extensive sea-water contamination of the ground-water 
reservoir, (2) permanent depletion of ground-water storage, especially if 
Suffolk County should be extensively sewered, and (3) the application of 
water-level data to these potential problems. 

Shown in figure 3 is a simplified version of how sea-water encroach­
ment takes place. Here sustained pumping has depressed the ground-water 
levels below sea level, The cone of depression has expanded to the shore­
line, and has caused salt water from the adjacent embayments and from the 
underlying sand and gravel to move toward the pumped well. First contamin­
ated would be the water from the wells screened nearest the fresh water-
salt water boundary. Continued pumping would cause a migration of this 
contamination further inland. In Suffolk County, stratification of the 
water-bearing beds, the presence of extensive layers of protective clays, 
and the pattern of ground-water movement modifies this theoretical picture. 

Early detection of sea-water encroachment enables the application of 
measures to prevent further contamination. As previously indicated, one 
method of detection utilizes the large difference in the chloride content 
of sea water (high chloride) and fresh ground water (low chloride). The 
second method, previously mentioned, utilizes periodic measurement of 
water levels in observation wells. These measurements help to detect 
water-level trends that would favor ultimately the landward movement of 
sea water. For instance, measurements of the water levels in the observ­
ation wells shown in figure 3# when adjusted for precipitation, would 
show an overall downward trend from the start of pumping. Superimposed 
on this trend might be fluctuations owing to variations in artificial re­
charge and pumping, and in some cases, natural phenomena such as tides, 
barometric pressure, and evapotranspiratlon. 

Permanent depletion of ground-water storage in Suffolk County may 
take place in future years owing to extensive sewering. The only sewers 
in Suffolk County at the present time are the small systems of the near-
shore villages of Greenport, Huntington* Ocean Beach, Patchogue, Port 
Jefferson, and Riverhead; so, probably 80 percent of the water pumped 
from public, private and industrial wells is returned to the ground. If 
the area served by sewers expands, and if the storm water is discharged 
directly into the ocean, replenishment previously obtained from sanitary 
wastes and storm water will be reduced considerably. 

On the other hand, withdrawals from the ground-water reservoir will 
probably increase in the future and the increased net draft will cause a 
decrease in ground-water storage and a decline of the water table. As in 
the case of sea-water contamination, water-level measurements will record 
the change in storage. 
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Although the principal uses of water-level measurements in Suffolk 
County are for the evaluation of the basic ground-water situation and the 
detection of overdevelopment and sea-water contamination of the ground­
water reservoir, water-level measurements are useful for a number of 
other purposes. Some of these uses are described in the following section 
of this report. 

Additional Uses of Water-level Measurements 

Besides the primary purpose of determining the status of ground-water 
storage and changes in this storage, water levels are useful in other 
respects - especially in the construction field. Some of these uses, as 
indicated by information requested from the U, S. Geological Survey, in­
clude the determination of depths of wells and cesspools, the diffusion of 
spent cooling water, and the design of foundations and land-drainage systems. 

In some cases, satisfactory application of water-level data requires 
that the altitude of the land surface at the site be known. If exact 
altitudes are not available from the land survey, estimated altitudes are 
obtainable from U. S. Geological Survey topographic maps, available at 
nominal cost from the U. S. Geological Survey, Washington 25, 0. C. 
Where greater accuracy is required, local surveyors, town engineers, state 
and county highway departments, or other agencies or individuals may have 
the desired information in their files. The depth to water beneath a site 
is the difference between the altitude of land surface and of the water 
table. Ideally, to determine the fluctuation of the water table beneath 
a site, the Water level in a test hole or a well point at the site, should 
be measured periodically. Practically, it is assumed that the water table 
at the site undergoes a fluctuation pattern resembling that of the water 
level in a nearby observation well. When a test hole is not available or 
an observation well does not exist near the site, it may be possible to 
obtain a usable, but a less accurate, water-level altitude by interpolation 
of the water-level altitudes in two or more distant wells. This procedure 
is described more fully in the subsequent section entitled "Extending 
water-level data". Nearby pumping for water supply or dewatering purposes; 
ocean tides:; tidal bores traveling up stream channels; changes in the flow 
of adjacent streams, especially if regulation is present; and the artificial 
recharge of cooling water and of storm or sanitary sewage are factors that 
influence such correlation. 

Cost estimates and other needs often make it desirable to determine 
the minimum depth of a contemplated well. This very minimum depth possibly 
would be the depth to water beneath the site plus an allowance for the 
estimated drawdown due to pumping, recesssion of the water table due to 
diminished replenishment, and interference from nearby pumped wells. 
However, a number of other factors must be considered for the successful 
completion of a well, such as the rate at which the well is to be pumped, 
the hydraulic characteristics of the water-bearing material, the depth to 
a suitable water-yielding zone, and the proximity of sea water. Sometimes 
it is not possible to predetermine all of the factors and as a result. 
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condit ions encountered during dri l l ing may necessitate screening the well  
at a depth that is many feet below the previously est imated minimum depth. 

Some sanitary and building codes, designated to minimize ground-water 
contamination, require that cesspool bottoms be located at least two feet 
above the highest recorded stage of the water table. The corresponding 
depth to water at site minus the prescribed distance of cosspool bottom 
above the water table gives the allowable cesspool depth under such re­
quirements. Where only short-term records are available, the highest 
water level on record may be below the long-term maximum and at some 
future time a higher stage might result in cesspool problems. 

Recommendations of the New York State Water Resources Comnissicn, in­
tended to minimize the effects of recircuI at ion of warmed water, suggest 
that wells diffusing spent cooling water be placed at least 100 feet down-
gradient from the supply wells. In order to determine this direction, 
water levels in a number of local wells should be appraised. The most con­
venient method of appraisal is to construct a water-table contour map, such 
as that shown in figure 2, by plotting the well locations annotated with 
concurrent water-level altitudes. Lines, called contour lines, are then 
drawn through selected or interpolated points having the same water-level 
altitudes. Ground-water movement takes place in a direction at right 
angles to these contour lines. 

Building foundations constructed duri'ng below-normal stages of the 
water table, in areas where the water table is relatively close to land 
surface, may be subject to seepage and stability problems when the water 
table rises. Cognizance of this possibility and examination of the long-
term range in water-level fluctuations in nearby shallow wells at the time 
of foundation design can do much to avoid costly remedial measures. 
Foundation problems involving perched water may require a different solution. 
Consequently, it is important to distinguish between the two cases. Com­
parison of the altitude of the water level of the unidentified ground-water 
body with that of the water table underlying the site, estimated from a 
water-table contour map, or that of the water level in a nearby water-table 
observation wel I, may enable such identification. In some cases, it may be 
necessary to drive a well point, measuring the depth to water frequently as 
the well is driven, in order to determine whether or not an unsaturated 
condition exists beneath the unknown water body. It an unsaturated zone 
does exist at a greater depth, the water in the well will drain Into the 
unsaturated zone and a water-level measurement will not be possible. 

Land-drainage problems, similar to foundation problems, require deter­
mination of the source of the boggy condition prior to the use of remedial 
measures. Again, comparison of the water level at site with water levels 
in nearby water-table observation wells will assist in determining whether 
or not the water surface is related to the main ground-water body or to 
a perched water body. Problems arising from fluctuations of the main water 
table might necessitate, as one remedial measure, lowering the water table 
locally through the use of well points, trenching, stream dredging, etc. 
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Perched water problems, on the other hand, might be solved by draining the 
water, using sand drains t to an underlying unsaturated zone, providing 
that such an outlet exists. 

Extending Water-level Data 

As any network of observation wells has limited coverage, it is some­
times necessary to extend existent water-level data to sites remote from 
observation wells. Even where an observation well is nearby, the length 
of water-level record may be inadequate for the problem in hand, espe­
cially when a more complete knowledge of the water-level extremes is re­
quired, Suggested below are some methods by which water-level data may 
be extended. 

Shown in figure k is a profile of the water table across Suffolk 
County from Sayville to Setauket (Lusczynski and Johnson, 1951# pi- **# 
line H-H1). As the water table of Suffolk County slopes very gently, the 
gradient being, in general, less than 15 feet per mile, the altitude of 
the water table at an Intermediate point can be obtained by straight-
line interpolation between two known points, within certain limits of dis­
tance. For example, three wells S3U96 (pi. I, reef, D-13), S3736 (pi. I, 
O-i'S), and S35^5 (pi. '# D-13)# north of Sayville (fig, I) lie approxi­
mately in a straight line.: The altitudes of the water levels in these 
wells at the end of December 1950 were **6.3, 1*2.3, and 33.6 feet above 
mean sea level, respectively (Lusczynski and Johnson, 1951). The distance 
between wells 531*96 and S3736 is about 2,120 feet; between S3736 and 
5351*5 about 3,720 feet# and between wells S3l*96 and S35^*5 measured along 
a connecting line through well 53736 about 5»8!*0 feet. Proportioned 
according to fhese distances, the estimated altitude of the water level 
in well S3736 is 1*1.7 feet or 0.6 foot below that actually measured. 

Important to the use of such a procedure is the assumption that the 
slope of the water table is constant. Near large streams, pumping wells, 
recharge wells and basins, and waste-disposal beds, the water table is a 
markedly curved surface and the results obtained by this procedure should 
be qualified accordingly. 

When it is not possible to obtain 3 wells lying even approximately in 
a straight line, a local water-table contour map may be used in the solu­
tion of this type of problem. Distance measurements on such a map should 
be made perpendicular to the contour lines. 

\J. Sand drains are vertical columns of sand penetrating soi l  of low 
permeability and of high compressibility. They are constructed by boring 
holes into the soil to a predetermined depth and backfilling with coarse 
sand. 
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Extension of the short-term water-level record for a well  can be made 
by correlating, for the same period, the short-term record with the long-
term record of a nearby well. In figure 5, the end of the month water-
level measurements for I9*»5 end 19U6 in well 53^*96 (see table 3 for the 
source of basic data) have been plotted against the corresponding measure­
ments for well S3736. A straight line, termed a regression line, has been 
drawn through the greatest concentration of points. Although this has been 
done by eye for simplicity, a more accurate plotting would be obtained by 
the use of the method of least squares. The month-end water levels for 
1950 for well 53736 were estimated, using the observations in well S3**96 
for 1950 and the regression line of figure 5. These estimates compare 
with the actual field measurements as shown below: 

Altitude of water level in we 11 53736 —^ 

Date Regression Field 
1950 1 ine measurement Di tference 

Jan. w».o bU.2 -0.2 
Feb. *•3.5 U3.U t . i 
Mar. U3.1 1*3.1 0 
Apr. 1(2.9 1*3.0 - . 1 
May U2.6 U2.9 - .3 
June 1(2.6 1(2.5 + .1 
July 1(2.6 1*3-0 - .!( 
Aug. 1(2.9 1(2.6 + . 1 
Sept. U2.9 1(3.0 - .1 
Oct. 1(2.6 1(2.6 0 
Nov. 1(2.U 1(2.2 • .2 
Dec. U2.1 U2.3 - .2 

a/ Feet above mean sea level. 

Based on a correlation of 2 years of water-level record, the error incurred 
in estimating water levels for the well concerned 5 years later, was 0.!* 
foot or less. 

Besides supplying intermediate record, it is often necessary to estimate 
maximum and minimum water levels. The highest water level measured at well 
S3**96# during the period I9U2 to 1956, is 52.7 feet above mean sea level 
(June 22, 1956). Using this value in conjunction with the regression line 
in figure 5, the maximum water level for well S3736 is estimated as U8.I 
feet above mean sea level. Based on monthly measurements since 19^3* the 
highest water level observed for well S3736 was U8.7 feet above mean sea 
level (Sept. 28, 1956). The estimate was thus 0.6 foot too low. A similar 
comparison for the lowest water level on record, using an observed low of 
U5.7 f°r well S3U96, shows the estimated lowest water level for well 
53736 to be Ul.6 feet above mean sea level, which is the same as that 
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based on actual measurement. Predict ions outside the range of observed 
data are probably less rel iable than estimates made within the range of 
observat ion. 

Correlat ion of water- level data for two wells requires that hydrologic 
condit ions affect ing the water level In each well  be essential ly the same. 
Similar ly, the surrounding topographic and geologic condit ions governing 
ground-water recharge and discharge must remain relat ively unchanged i f  
any previously determined correlat ion is to remain val id. 

Project ion of water- level data, for a single well ,  into the future to 
obtain infrequent high or low water levels is perhaps the least rel iable 
procedure of al l  the methods herein described. Even so, problems such as 
those involving foundations and cesspools make i t  desirable to obtain some 
est imate of the extreme water- level stages, and of course such an est imate 
should be used with caution. The fol lowing method has been adapted from 
the stat ist ical procedures found useful )n est imating peak f lood f lows 
(Wisler and Brater, J9U9, p. 336-UI). 

Tabulated below arethe highest water- level al t i tudes occurr ing 
annually for well SI806, at Pinelawn (pi. I, C-9), from 1933 to 1956 
(see table 3 for reference sources of these data). 

Year 

Annual maximum 
alt i tude of water level 

( feet above msl) 

1933 sfc.o 
I931* 55-5 
1935 55.9 
1936 55.3 
1937 57.3 
1938 59.1 
•939 61.7 
19MD 58.J* 
19U1 56.6 
I9I*2 56.5 
I9'<3 56.1* 
19UU 58.1* 

Annual maximum 
alt i tude of water level 

Year ( feet above msl) 

I9U5 57.1 
1916 57.1* 
191*7 55.7 
I9W 58.1* 
I9"*9 59.1 
1950 55.2 
1951 55.7 
1952 58.1 
1953 59.6 
I95"» 56.7 
1955 58.5 
1956 59.1 

-  1 6  -

These can be arranged in the fol lowing manner 

Range ot annual 
water- level maxima Mi dpoint 

Cumu j at i  ve 
number ot 
occurrences 

Cumu1 at 1ve 
percentage ot 

total occurrences 

51*.0 to 55.99 
5F.0 to 57.99 
58.0 to 59.99 
60.0 to 61 .99 

55.0 
57.0 
59.0 
61.0 

2k 
\ 7 
10 

100 
71 
U2 
k.2 

Shown in f igure 6 is a logari thmic-probabil i ty plot of the cumulat ive 
oercentage ot total occurrences versus the corresponding midpoint water 
level This type of plot has been used in preference to an ari thmetic-
probabi l i ty plot or an ari thmetic plot,  because a straight l ine or a f lat 
curve, obtained from the logari thmic-probabil i ty plot,  can be extended 
with less error than the one of sharper curvature obtained from the other 
types of plot.  Predict ion ot the occurrence of water- level extremes is as 
fot lows: assume that i t  is desired to determine the maximum water level 
that would occur at wel l  SI806 once in every 100 years (a one percent 
occurrence). From the curve, the midpoint water- level s l t '1^® correspond­
ing to a one percent occurrence is about 63.5 feet. As'the 'nt®cva' "?ed 
is 2 feet, the upper l imit and maximum water- level al t i tude would be 6U.5 
feet, or rounded off  65 feet above mean sea level.  Extending water- level 
data by this method required that hydrologic condit ions inf luencjng future 
water- levels fol low a pattern similar to that in the past. The longer the 
previous water- level record, the f irmer wi l l  be the future predict ion. 

Land use and ground-water development can markedly change this hydro-
logic pattern. For instance, extensive sewering or pumping in the v'Cj""T 
of wel l  SI806 would change condit ions of ground-water recharge and would 
probably produce a permanent lowering of the water table Thus est ' '™tes 
of future maximum stages of the water table, based on data now mailable 
would be too high. Similarly, in the same si tuation, i f  the same Pleura 

i:. .H .„H ; ,  t  i  nf renuent minimum water-I  eve I  stages, the predicted 

W a t e r - l e v e l  D a t a  i n  t h i s  R e p o r t  

Presented in table I  is a summary of wel l  data and water levels for 
Suffolk County, long Island, N. Y. for wel ls l isted in thts report 
Included are Ihe highest and lowest readings with corresponding dates of 
neasurement, the number ot years for which measurements are ava.table the 
-anqe of water- level f luctuation and the approximate alt i tude of land surfue 



2f 

ooo o o OOtQN <0 8 O 
CM 

o id 
yv»w» I- w hi ^ n CM 2 

|««»l pas UD9UI »Aoqp (89) 'apnijtio |ba8|-js|d« |u|Odpiw 

-18-

More than L,000 water- level measurements made In 65 water-table wells 
in Suffolk County are presented in table 2. Present release of the measure­
ments for many of these wells completes, to date (1956), the publ ished re­
cord that was discontinued in 1950. Water- level measurements for observ­
at ion wells screened in the deeper formations --  the Lloyd sand member of 
the Raritan formation and the Magothy(?) formation, are publ ished in the 
annual water- level reports (table 3) or are otherwise avai lable at the 
off ices of the U. 5. Geological Survey, 1505 Kel lum Place, Mineola, N. Y. 

Determination of the alt i tudes of the water levels l isted in table 2 
were made in two steps. First,  the depth to water was measured from a 
selected point on or near the top edge of the well  that is designated the 
measuring point of the well  and then second, for purposes of comparison 
with the water levels in other wel ls, the depth-to-water measurement was 
converted to an alt i tude above mean sea levels This is accomplished by 
simple subtract ion of the depth-to-water measurement from the alt i tude of 
the measuring point.  

Measurements of depth to water in each observation well  were made by 
trained personnel using a steel tape or were obtained from the charts of 
water-stage recorders. The error in measurement is considered to be gener­
al ly less than 0.03 foot. 

The al t i tude of the measuring point at each observation well  was de­
termined by spir i t  level ing from establ ished bench marks. Those based on 
f i rst-order level ing by the U. 5. Coast and Geodetic Survey were used in 
most cases as the ini t ial  basic control,  but in some instances bench marks 
based on third-order level ing by the U. S. Corps of Engineers had to be 
used. Both agencies have used mean sea-level datum. For uniformity the 
Geological Survey, where possible, has used the sea-level datum and bench 
marks establ ished by the Coast and Geodetic Survey. In this report water-
level measurements in welIs whose measuring-point al t i tudes are based on 
the Corps of Engineers bench marks have been corrected by the addit ion of 
0.31 toot to the tabulated measurements, (See wells Sl8l3, Sl8l5, Sl8l6, 
and S31 IP in fable 2). 

A current general review of f ield notes has also indicated that minor 
inaccuracies in the alt i tude of the measuring point ol  some observation 
welts have resulted from errors made in running levels from bench marks to 
the measuring points. Water- level measurements made at these wells and 
appearing in table 2 have also been converted. However, as some uncorrected 
measurements have been previously publ ished, in both instances the correct­
ion factor appears in a footnote to the tabulated measurements. ($68 wells 
S35I5, S3536, SU367, $5615, and S8853). 

Annual water- level reports of the I I .  S. Geological Survey containing 
publ ished water- level record for Suffolk County are appropriately l isted 
in table 3 for al l  wel ls that have had any record publ ished. Table 3 also 
shows the present (1956) measurement status of each wel l ,  and identi f ies 
those wells whose record is contained in this report.  

-  1 9  -
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GEOHYDROLOGY 

GEOLOGY AND AQUIFERS 

Unconsol idated deposi ts ,  ranging in  age f rom Late Cretaceous to  P le is tocene,  
under l ie  the mid- is land area.  These deposi ts  conta in  severa l  major  aqui fers  and 
const i tu te  the ground-water  reservo i r .  Th in  sur f ic ia l  Holocene deposi ts  o f  so i l  
and some swamp accumulat ions occur  f rom p lace to  p lace,  but  these are o f  l i t t le  
s ign i f icance to  the ground-water  reservo i r .  The unconsol idated deposi ts  rest  
unconformab1y on crysta l l ine bedrock cons is t ing of  Precambr ian (?)  sch is t  and 
gneiss which is  cons idered to  be the bot tom of  the ground-water  reservo i r  on 
Long Is  land.  

The unconsol idated deposi ts ,  f rom the bedrock upward,  inc lude the L loyd 
Sand Member and c lay member o f  the Rar i tan Format ion o f  Late Cretaceous age,  
the Matawan Group-Magothy Format ion,  undi f ferent ia ted,  a lso o f  Late Cretaceous 
age,  and g lac ia l  deposi ts  o f  P le is tocene age.  The major  aqui fers  in  the area 
are the deposi ts  o f  sand and gravel  in  the Ple is tocene and the Matawan-Magothy 
s t ra ta .  The test  dr i l l ing descr ibed prev ious ly  was carr ied out  most ly  to  the 
depth o f  the upper  par t  o f  the c lay member.  Therefore,  the dr i l l ing served 
to  determine the base o f  the Matawan-Magothy deposi ts .  The dr i l l ing a lso 
served to  obta in  in format ion on the conf igurat ion of  the top o f  the Matawan-
Magothy deposi ts ,  which were deeply  eroded dur inq Ter t iary  and,  probably ,  
P le is tocene t ime.  

BEDROCK OF THE PRECAMBRIAN (?)  SYSTEM 

The Precambr ian (?)  gneiss and sch is t  which under l ies  Long Is land is  hard 
and dense.  V i r tua l ly  a l l  the water  in  these rocks is  found in  jo in ts ,  fau l ts ,  
and fo l ia t ion p lanes.  Because these openings are usual ly  t ight  and poor ly  
connected,  the bedrock is  pract ica l ly  impermeable,  espec ia l ly  by compar ison 
wi th  the over ly ing unconsol idated format ions.  No wel ls  are known to  tap 
bedrock in  the mid- is land area.  

The bedrock was eroded to  a penepla in  pr ior  to  the deposi t ion o f  the 
Cretaceous s t ra ta .  In  the mid- is land area,  the bedrock sur face d ips gent ly  
southeast  a t  an average s lope o f  about  65 feet  per  mi le  (about  two- th i rds o f  
a  degree) ,  and i ts  a l t i tude ranges f rom about  800 feet  be low sea leve l  in  the 
nor thwestern corner  o f  the area to  about  1 ,600 feet  be ldw sea leve l  in  the 
southeastern par t  (p i .  2) .  

-8-



UPPER CRETACEOUS SERIES 

Rar i tan Format ion 

L loyd Sand Member 

The L loyd Sand Member o f  the Rar i tan Format ion compr ises the L loyd aqui fer  
on Long Is land.  Th is  un i t  cons is ts  most ly  o f  beds and lenses o f  l ight -  to  
medium-gray sand and gravel ly  sand,  commonly  conta in ing smal l  to  large amounts  
o f  in ters t i t ia l  c lay and s i l t ,  that  are in terca la ted wi th  beds and lenses o f  
l ight -  to  dark-gray c lay,  s i l t ,  and c layey and s i l ty  sand.  

Only  two dr i l l  ho les are known to  have penetrated the L loyd in  the mid-
is land area.  One ho le  par t ly  penetrated the un i t  a t  the P i lgr im State 
Hospi ta l ,  in  Brentwood.  The second ho le ,  which is  in  the v i l lage of  Lake 
Ronkonkoma,  and which was one o f  the test  ho les dr i l led as par t  o f  th is  s tudy,  
fu l ly  penetrated the un i t .  A log o f  the test  ho le  descr ib ing 1 i tho logy of  
the L loyd is  shown in  tab le  1,  S33379.  

The sur face o f  the L loyd is  roughly  para l le l  to  the bedrock sur face.  
The L loyd sur face d ips f rom an a l t i tude of  about  550 feet  be low sea leve l  in  
the nor thwestern par t  o f  the area,  to  an a l t i tude of  about  1 ,250 feet  be low 
sea leve l  in  the southeastern par t  (p i .  2) ,  and the un i t 's  th ickness ranges 
f rom about  260 feet  to  360 feet  f rom nor thwest  to  southeast ,  respect ive ly .  
P la te  2 shows contours  on the L loyd sur face.  P la te  2 a lso shows contours  on 
the bedrock sur face;  therefore,  the L loyd 's  th ickness,  in  any par t  o f  the area,  
can be est imated by comput ing the loca l  d i f ference between the a l t i tudes of  
the bedrock and L loyd sur faces.  

The L loyd aqui fer  is  moderate ly  permeable.  I ts  average hor izonta l  
permeabi l i ty  has been est imated by Lusczynsk i  and Swarzensk i  (1966,  p .  19) ,  
Isb is ter  (1966,  p .  20) ,  and Soren ( in  press)  to  range between 400 and 500 gpd 
per  sq f t  (ga l lons per  day per  square foot )  in  Queens and Nassau Count ies,  
west  o f  the mid- is land area.  Warren and o thers  (1968,  p .  102)  est imated the 
L loyd 's  hor izonta l  permeabi l i ty  to  be 165 gpd per  sq f t  a t  the Brookhaven 
Nat ional  Laboratory ,  about  12 mi les east  o f  the mid- is land area.  The sect ion 
o f  L loyd penetrated by the test  wel l  near  Lake Ronkonkoma was fa i r ly  sandy 
and gravel ly  ( tab le  1,  S33379) ,  and a t  th is  s i te  the average hor izonta l  
permeabi l i ty  o f  the L loyd probably  is  cons iderably  more than 500 gpd per  
sq f t .  Wel ls  tapping the L loyd in  other  par ts  o f  Long Is land have been 
pumped a t  ra tes o f  as much as 1,600 gpm (ga l lons per  minute) ,  and the 
spec i f ic  capaci t ies  o f  these wel ls  (pumpage,  in  ga l lons per  minute,  d iv ided 
by drawdown, in feet) have been reported to range from 3 to 40 gpm per foot 
of  drawdown.  

At  present ,  there is  no pumpage f rom the L loyd aqui fer  in  the mid- is land 
area,  main ly  because o f  the great  depth o f  the aqui fer ,  and because more 
permeable ^qu i fers  are found a t  shal lower  depths.  In  addi t ion to  be ing a t  
a greater  depth,  the wster  f rom the L loyd commonly  has undesi rab ly  h igh 
concentrat ions o f  i ron.  
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C l a y  M e m b e r  

T h e  c l a y  m e m b e r  o f  t h e  R a r i t a n  F o r m a t i o n  ( c o m m o n l y  r e f e r r e d  t o  a s  t h e  
K a r i t a n  c l a y )  c o m p l e t e l y  c o v e r s  t h e  u n d e r l y i n g  L l o y d  a q u i f e r  i n  t h e  m i d - i s l a n d  
a r e a ,  a n d  c o n f i n e s  w a t e r  i n  t h a t  a q u i f e r .  T h e  R a r i t a n  c l a y  c o n s i s t s  m o s t l y  
o f  b e d s  a n d  l e n s e s  o f  l i g h t -  t o  d a r k - g r a y  c l a y ,  s i l t ,  a n d  c l a y e y  a n d  s i l t y  
t i n e  s a n d  ( t a b l e  1 ) .  T h i n  t o  t h i c k  s a n d y  b e d s  c o m m o n l y  o c c u r  i n  t h e  u n i t  
i r o m  p l a c e  t o  p l a c e ,  b u t  t h e s e  b e d s  d o  n o t  h a v e  g r e a t  l a t e r a l  e x t e n t .  
L a m i n a e  a n d  t h i n  b e d s  o f  l i g n i t e  a n d  p y r i t e  a n d  d i s s e m i n a t e d  p a r t i c l e s  o f  
t h e s e  s u b s t a n c e s  a r e  c o m m o n  i n  t h e  c l a y  b e d s  o f  t h e  u n i t .  T h e  t h i c k n e s s  o f  
t h e  R a r i t a n  c l a y  i n c r e a s e s  t o  t h e  s o u t h e a s t ,  a n d  r a n g e s  f r o m  a b o u t  1 5 0  f e e t  
i n  t h e  n o r t h w e s t e r n  p a r t  o f  t h e  m i d - i s l a n d  a r e a  t o  a b o u t  2 0 0  f e e t  i n  t h e  
s o u t h e a s t e r n  p a r t .  

T h e  s u r f a c e  o f  t h e  R a r i t a n  c l a y  i s  r o u g h l y  p a r a l l e l  t o  t h a t  o f  t h e  
u n d e r l y i n g  L l o y d  S a n d  M e m b e r .  T h e  a l t i t u d e  o f  t h e  s u r f a c e  o f  t h e  R a r i t a n  
c l a y  r a n g e s  f r o m  a b o u t  3 0 0  f e e t  b e l o w  s e a  l e v e l  i n  t h e  n o r t h w e s t e r n  p a r t  
o f  t h e  m i d - i s l a n d  a r e a ,  t o  a b o u t  1 ,  0 5 0  f e e t  b e l o w  s e a  l e v e l  i n .  t h e  s o u t h ­
e a s t e r n  p a r t  ( p i .  3 ) .  

M a t a w a n  G r o u p - M a g o t h y  F o r m a t i o n ,  U n d i f f e r e n t i a t e d  

T h e  M a t a w a n  G r o u p - M a g o t h y  F o r m a t i o n ,  u n d i f f e r e n t i a t e d ,  c o m p r i s e s  t h e  
M a g o t h y  a q u i f e r  o f  L o n g  I s l a n d .  D e p o s i t s  i n  t h i s  u n i t  c o n s i s t  o f  b e d s  a n d  
l e n s e s  o f  l i g h t - g r a y  f i n e  t o  c o a r s e  s a n d ,  c o n t a i n i n g  t r a c e s  t o  l a r g e  a m o u n t s  
o f  i n t e r s t i t i a l  c l a y  a n d  s i l t ,  i n t e r c a l a t e d  w i t h  t h i n  t o  t h i c k  b e d s  a n d  
l e n s e s  o f  l i g h t -  t o  d a r k - g r a y  c l a y ,  s i l t ,  a n d  c l a y e y  a n d  s i l t y  s a n d  . ( t a b l e  I ) .  
T h e  c l a y  a n d  s i l t  b e d s  c o m m o n l y  c o n t a i n  l a m i n a e  a n d  t h i n  b e d s  o f  l i g n i t e .  
D i s s e m i n a t e d  l i g n i t e  a n d  p y r i t e  a l s o  a r e  c o m m o n  i n  t h e  s a n d  b e d s  o f  t h e  a q u i f e r .  
G r a v e l l y  c o a r s e  s a n d  i s  c o m m o n l y  f o u n d  i n  t h e  b a s a l  p a r t  o f  t h e  a q u i f e r .  T h i s  
c o a r s e  z o n e  r a n g e s  i n  t h i c k n e s s  f r o m  1 0 0  t o  1 5 0  f e e t  w e s t  o f  t h e  m i d - i s l a n d  
a r e a  t o  1 5 0  t o  2 0 0  f e e t  i n  t h e  m i d - i s l a n d  a r e a .  T h e  b a s a l  z o n e  a l s o  
c o m m o n l y  c o n t a i n s  a b u n d a n t  i n t e r s t i t i a l  c l a y  a n d  s i l t  a n d  m a n y  t h i n  t o  t h i c k  
b e d s  a n d  l e n s e s  o f  c l a y ,  s i l t ,  a n d  c l a y e y  a n d  s i l t y  s a n d .  

The sur face o f  the Magothy aqui fer  (p i .  4)  is  not  p lanar  as are the 
sur faces o f  the under ly ing un i ts .  The Magothy sur face was deeply  eroded dur ing 
Ter t iary  t ime,  and probably  was cons iderably  eroded in  Ple is tocene t ime.  
Consequent ly ,  the depth to  the Magothy aqui fer  and the aqui fer 's  th ickness 
cannot  be pred ic ted as accurate ly  as the depths and th icknesses o f  the under­
ly ing un i ts .  Many cont ro l  po in ts  in  addi t ion to  those a l ready known are 
needed to  accurate ly  map the upper  sur face o f  the Magothy aqui fer .  

The h igh ly  i r regular  character  o f  the sur face o f  the Magothy aqui fer  is  
shown in  p la te  4 .  The upper  sur face o f  the aqui fer  ranges in  a l t i tude f rom 
as h igh as about  200 feet  above sea leve l  to  as low as about  500 feet  be low 
sea leve l .  The Magothy was complete ly  removed by eros ion in  a bur ied va l ley  
near  the South Hunt ington area,  and in  that  area upper  P le is tocene deposi ts  
l ie  d i rect ly  on the Rar i tan c lay.  This  bur ied va l ley  was ca l led the 
"Hunt ington bur ied va l ley"  by Lubke (1964,  p i .  3) ,  and as mapped by Lubke,  
the va l ley  extended about  2-1/2 mi les south o f  the Nor thern State Parkway.  
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In format ion f rom wel ls  dr i l led af ter  Lubke 's  invest igat ion ind icates that  the 
Hunt ington bur ied va l ley  cont inues southeastward,  jo in ing another  bur ied 
va l ley  in  the Deer  Park area.  From Deer  Park,  the va l ley  appears to  extend 
southeastward across Long Is land to  the F i re  Is land Pines area o f  F i re  Is land,  
about  10 mi les southeast  o f  Deer  Park,  where the Magothy sur face was shown to  
be about  350 feet  be low sea leve l  by Per lmut ter  and Todd (1965,  p i -  8) .  

The Hunt ington and Deer  Park bur ied va l leys are separated by a d iv ide 
across the bur ied va l ley  system in  the Deer  Park area.  The Hunt ington bur ied 
va l ley  s lopes s teeply  nor thwestward f rom ' the d iv ide;  the Deer  Park bur ied 
va l ley  has a gent le  southward s lope toward the F i re  Is land Pines*  area.  The 
d iv ide across the va l ley  approx imate ly  co inc ides wi th  the southern marg in  
o f  the Ronkonkoma terminal  mora ine.  (See the fo l lowing sect ion,  "P le is tocene 
Ser ies. " )  The s teeper  Hunt ington bur ied va l ley  was probably  overdeepened 
by scour ing act ion of  P le is tocene g lac ia t ion.  Other  bur ied va l leys in  the 
nor thern par t  o f  the mid- is land area (p i .  4)  are not  as deep nor  as extens ive 
as the Hunt ington and Deer  Park bur ied va l leys.  

A la rge depress ion in  the Magothy sur face is  apparent  in  the St .  James-
Ronkonkoma area.  Lubke (1964,  p i .  3)  showed the Magothy sur face to  be more 
than 200 feet  be low sea leve l  in  th is  area.  More recent  in format ion 
ind icates that  the Magothy sur face in  th is  area is  more than 500 feet  be low 
sea leve l  (p i .  4) .  Th is  large depress ion is  here ca l led the Ronkonkoma 
bas in  (p is .  4-5) .  The prec ise or ig in  of  th is  bas in  is  not  known,  but  i t  
probably  was a t  least  par t ly  a resu l t  o f  P le is tocene g lac ia l  scour ing o f  a 
pre-ex is t ing va l ley  system. The depress ion appears to  have had no out le t ,  
and i ts  southernmost  end co inc ides approx imate ly  w i th  the southern marg in  
o f  the Ronkonkoma terminal  mora ine.  

Representat ive th icknesses o f  the Magothy aqui fer  are shown in  geolog ic  
sect ions in  p la te  5.  In  these sect ions,  the th ickness o f  the Magothy ranges 
f rom about  300 to  800 feet .  The est imated th ickness o f  the Magothy aqui fer  
in  any par t  o f  the mid- is land area can be computed by determin ing the 
d i f ference between a l t i tudes of  the Magothy and Rar i tan sur faces as shown 
in  p la tes 3 and 4 .  The Magothy aqui fer  is  th ickest  (about  950 feet )  in  the 
southeastern corner  o f  the pro ject  area,  and i t  is  th innest  in  the bot tom 
of  the bur ied va l leys.  As prev ious ly  noted,  the aqui fer  is  complete ly  
miss ing in  par t  o f  the bur ied va l ley  near  South Hunt ington (p i .  4)  •  

The permeabi l i ty  o f  the Magothy aqui fer  ranges wide ly .  The est imated 
average hor izonta l  permeabi l i ty  o f  the aqui fer  is  about  500 gpd per  sq f t  
in  Nassau and Queens Count ies (Lusczynsk i  and Swarzensk i ,  1966,  p .  19;  
Isb is ter ,  1966,  p .  23-24;  and Soren,  in  press) ;  however ,  the permeabi l i t ies  
o f  some beds in  the aqui fer  may be as h igh as 2 ,000 gpd per  sq f t  ( Isb is ter ,  
1966,  p .  23) .  Publ ic -supply  wel ls  screened in  the Magothy aqui fer  o f  the 
mid- is land area have y ie lded as much as 1,700 gpm, w i th  spec i f ic  capaci t ies  
ranging f rom about  14 to  85 gpm per  f t  of  drawdown.  
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PLEISTOCENE SERIES 

Upper  P le is tocene deposi ts  

P le is tocene deposi ts  o f  g lac ia l  or ig in  mant le  the sur face o f  the mid-
is land area (p i .  1)  and range in  th ickness f rom a few tens o f  feet  in  some 
loca l i t ies  to  more than 600 feet  in  bur ied va l leys.  The approx imate th ick­
ness o f  P le is tocene deposi ts  a t  any p lace genera l ly  can be computed by 
determin ing the d i f ference between the a l t i tude of  the land sur face and the 
a l t i tude of  the sur face o f  the Magothy aqui fer .  

Most  and perhaps a l l  the g lac ia l  mater ia ls  on Long Is land were deposi ted 
in  Wisconsin t ime,  and these mater ia ls  genera l ly  are co l lec t ive ly  termed 
upper  P le is tocene deposi ts .  The upper  P le is tocene deposi ts  in  the mid- is land 
area inc lude terminal  mora ines,  outwash deposi ts ,  ground mora ine,  and lake 
deposi ts .  The Harbor  H i l l  and Ronkonkoma terminal  mora ines form the 
i r regular  r idges t rending east -nor theast  across the area.  Outwash deposi ts  
der ived f rom mel ted g lac ia l  ice l ie  south o f  the Ronkonkoma terminal  mora ine.  
u lac ia l  1ake deposi ts ,  which apparent ly  were formed between the Ronkonkoma 
and Harbor  H i l l  advances o f  the g lac iers ,  l ie  wi th in  outwash deposi ts  be low 
the land sur face,  and occur  most ly  between the terminal  mora ines in  the 
eastern ha l f  o f  the area,  most  notab ly  in  the Smi th town-St .  James-Ronkonkoma 
area.  

Ronkonkoma Terminal  Mora ine 

The Ronkonkoma terminal  mora ine marks the far thest  advance o f  g lac ia t ion 
on Long Is land.  The mora ine is  composed large ly  o f  crudely  s t ra t i f ied sand 
and gravel .  I t  under l ies  the h ighest  par ts  o f  the mid- is land area,  taper ing 
f rom an i r regular  broad band in  the western par t ,  to  an i r regular  narrow 
r idge in  the eastern par t .  (See p la te  1. )  The un i t  l ies  most ly  above the 
water  tab le  and is ,  therefore,  pract ica l ly  o f  no s ign i f icance as a source 
o f  ground water ;  however ,  i t  is  a d i f f icu l t  un i t  to  dr i l l  through because o f  
the large amounts  o f  gravel ,  cobbles,  and scat tered boulders  that  i t  conta ins 

Harbor  H i l l  Terminal  Mora ine 

Only  a very  smal l  par t  o f  th is  mora ine is  found in  the mid- is land area,  
in  the ext reme nor thwest  corner  near  South Hunt ington (p i .  1) .  Most  o f  th is  
mora ine is  nor th  o f  the mid- is land area.  The mora ine 's  l i tho logy and water­
bear ing character is t ics  are s imi lar  to  those o f  the Ronkonkoma terminal  
mora i  ne.  

Outwash Deposi ts  

The outwash deposi ts ,  which are found south o f  the Ronkonkoma terminal  
mora ine and between the Harbor  H i l l  and Ronkonkoma terminal  mora ines ( f ig .  2)  
are beds o f  sand and gravel  that  were deposi ted by g lac ia l  mel t  water .  The 



source o f  the rock mater ia ls  in  the outwash deposi ts  is  mani fo ld .  As the 
g lac iers  moved southward to  Long Is land,  they p lucked the bedrock and so i ls  
o f  the sur faces they s l id  over .  Rock mater ia ls  were incorporated in to  the 
ice in  contact  zones and were a lso pushed a long the g lac ia l  f ront .  As the 
ice mel ted in  la te  Ple is tocene t ime,  the var ious rock mater ia ls  were carr ied 
away by broad coalesc ing s t reams and sheets  o f  water .  Consequent ly ,  the 
outwash deposi ts  are s t ra t i f ied,  and because o f  the var ied mater ia ls  carr ied 
by the g lac ier ,  these deposi ts  cons is t  o f  a heterogeneous su i te  o f  rock types.  
The great  d ivers i ty  o f  rock and minera l  su i tes in  the Ple is tocene deposi ts ,  
a long wi th  the chemica l ly  unstab le  (eas i ly  decomposed)  rocks and minera ls ,  
commonly  fac i l i ta tes d i f ferent ia t ion of  g lac ia l  f rom the Cretaceous deposi ts  
on Long Is land.  

Outwash deposi ts  under l ie  the p la in  in  the mid- is land area south o f  the 
Ronkonkoma terminal  mora ine,  where the major  source o f  g lac ia l  deposi t ion 
was mater ia l  f rom the Ronkonkoma ice advance.  A readvance o f  the g lac ia l  
f ront  fo l lowed recess ion o f  the Ronkonkoma ice f ront  and resu l ted in  the 
format ion o f  the Harbor  H i l l  terminal  mora ine.  Lakes were formed in  
depress ions and va l leys between the Ronkonkoma and Harbor  H i l l  terminal  
mora ines,  and c layey mater ia ls  were deposi ted in  these lakes.  The in ter -
mora ina l  areas a lso conta in  recess ional  deposi ts  o f  outwash and ground 
mora ine (see the fo l lowing sect ion,  "Ground-Mora ine Deposi ts" )  f rom the 
Ronkonkoma and Harbor  H i l l  deglac ia t ions,  and these mater ia ls  bur ied the 
c layey lake deposi ts .  

The outwash deposi ts  are th ickest  in  the bur ied va l leys and th innest  
where the Cretaceous sur face is  c losest  to  land sur face (p i .  5) .  These 
deposi ts  genera l ly  extend below the water  tab le ,  and are a major  source o f  
ground water .  Outwash deposi ts  compr ise most  o f  the so-ca l led upper  
g lac ia l  aqui fer  o f  Long Is land,  and because these deposi ts  o f  sand and 
gravel  conta in  v i r tua l ly  no in ters t i t ia l  c lay and s i l t ,  the upper  g lac ia l  
aqui fer  is  the most  permeable aqui fer  on Long Is land.  The est imated average 
hor izonta l  permeabi l i ty  o f  the outwash deposi ts  is  about  1 ,000 to  1,500 gpd 
per  sq f t  (Lusczynsk i  and Swarzensk i ,  1966,  p .  17;  a n d  Soren,  in  press) .  
Warren and o thers  (1968, p .  75)  computed the hor izonta l  permeabi l i ty  o f  
outwash to  be about  1 ,300 gpd per  sq f t  a t  the Brookhaven Nat ional  Laboratory ,  
east  o f  the mid- is land area.  A hor izonta l  permeabi l i ty  for  outwash as h igh 
as about  2 ,500 gpd per  sq f t  has been repor ted in  Nassau County ,  west  o f  the 
p r o j e c t  a r e a  ( I s b i s t e r ,  1 9 6 6 ,  p .  2 9 ) .  

Publ ic -supply  and o ther  h igh-capaci ty  wel ls  screened in  g lac ia l  outwash 
on Long Is land have y ie lded as much as 1,700 gpm, and repor ted spec i f ic  
capaci t ies  o f  such wel ls  range f rom less than 10 gpm per  foot  o f  drawdown 
to  as much as about  200 gpm per  foot  o f  drawdown;  however ,  the spec i f ic  
capaci t ies  range most ly  f rom 50 to  100 gpm per  foot  o f  drawdown.  (See sect ion 
"Y ie lds o f  Ind iv idual  Wel ls . " )  
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Ground-Mora ine Deposi ts  

Ground-mora ine deposi ts  commonly  cons is t  o f  unst ra t i f ied and unsor ted 
- lay ,  s i l t ,  sand,  gravel ,  cobbles,  and boulders ,  deposi ted on the land sur face 
as the g lac ia l  f ronts  receded.  Ground-mora ine deposi ts  f rom the Ronkonkoma 
advance probably  occur  beneath the outwash in  the area between the Ronkonkoma 
and Harbor  H i l l  terminal  mora ines.  Some ground-mora ine deposi ts  probably  were 
par t ly  reworked by g lac ia l  mel t  water  f rom the Harbor  H i l l  advance and probably  
appear  s imi lar  to  outwash in  dr i l l ing samples.  

Lake Depos i  ts  

A large lake apparent ly  ex is ted between the Ronkonkoma and Harbor  H i l l  
terminal  mora ines in  the prev ious ly  descr ibed Ronkonkoma bas in .  Deposi ts  o f  
l ight -  to  dark-brOwn and gray c lay and s i l t  o f  lacust r ine or ig in ,  wi th  some 
inc luded beds o f  sand and gravel ,  occur  between deposi ts  o f  outwash in  th is  
area.  The deposi ts  are in formal ly  known as the Smi th town c lay un i t  or  
Smi th  town c lay,  and '  they were mapped and descr ibed by Lubke (1964,  p .  22 and 
26)  as the "c lay un i t  o f  Smi th town."  Th in  to  s ign i f icant  th icknesses o f  th is  
un i t  were penetrated a t  four  o f  the test -dr i l l ing s i tes in  the eastern ha l f  
o f  the mi  d-^  i s land area.  (See p la te  5 and tab le  1,  S22577,  S22910T,  S24769,  
and S24772) .  Apparent ly ,  i t  is  th ickest  near  the communi ty  o f  Lake Grove 
(not  shown in  p la te  1)  about  2 .5  mi les nor th  o f  Lake Ronkonkoma,  where 
about  300 feet  o f  P le is tocene c lay beds were penetrated in  a gr i l led test  
ho le  (Jensen,  H.  M. ,  ora l  commun. ,  1969) .  

Smal ler  g lac ia l  lakes probably  a lso ex is ted in  other  par ts  o f  the in ter -
mora ina l  area.  Many dr i l l ing logs f rom loca l i t ies  in  the area ind icate th in  
in terca la ted c lay and f ine sand beds between sand and gravel  deposi ts .  The 
extent  o f  these lakes is  not  fu l ly  known,  and they were probably  smal l  
compared to  the lake in  which the Smi th town c lay was deposi ted.  

Veateh and o thers  (1906,  p .  61)  suggested that  present  Lake Ronkonkoma,  
in  the eastern par t  o f  the mid- is land area,  is  in  a depress ion made by a 
large ice b lock that  was detached f rom the main g lac ia1- f ront  mass and bur ied 
by outwash deposi ts .  Subsequent  mel t ing o f  the ice b lock presumably  caused 
the depress ion in  the land sur face which then f i l led wi th  water .  Inasmuch as 
th is  s tudy has shown that  present  Lake Ronkonkoma is  in  the Ronkonkoma bas in ,  
i t  seems poss ib le  that  the locat ion of  the lake may mere ly  re f lec t  the fact  
that  the anc ient  Ronkonkoma bas in  was not  complete ly  f i l led by g lac ia l  
deposi ts .  

The lake deposi ts  do not  y ie ld  s ign i f icant  quant i t ies  o f  water  to  wel ls  
because they are f ine- textured and,  accord ing ly ,  poor ly  permeable.  However ,  
the lake beds are hydro log ica l ly  s ign i f icant  because they conf ine water  in  
the under ly ing outwash deposi ts .  
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Miscel laneous Deposi ts  

The Mannet to  Gravel ,  o f  P l iocene age,  and the Gard iners  Clay,  a  
P le is tocene in terg iac ia l  mar ine deposi t  o f  pre-Wisconsin age,  are two addi ­
t ional  un i ts  o f  hydro log ic  s ign i f iance in  some par ts  o f  Long Is land.  However  
the i r  locat ion and extent  in  the pro ject  area are poor ly  known,  and they seem 
to  occur  in  on ly  a smal l  par t  o f  the area.  

The Mannet to  Gravel  was descr ibed and mapped by Fu l ler  (1914,  p .  80-85)  
f rom the western edge o f  the mid- is land area to  about  as far  ea«t  as the area 
between Wyandanch and Deer  Park.  The un i t  repor ted ly  crops out  a t  the tops 
o f  h igh h i l ls ,  or  near  the crests  o f  h igh h i l ls  capped by Ronkonkoma terminal  
mora ine deposi ts .  The author  could not  ver i fy  the locat ion and extent  o f  the 
Mannet to ;  consequent ly ,  the un i t  is  not  shown on the sur f ic ia l  qeoloqy map 
( p l .  1 ) .  y  y X  

The Gard iners  Clay is  an in terg iac ia l  mar ine deposi t  o f  Sangamon age.  
I t  is  genera l ly  found in  the south shore areas o f  Long Is land where the 
depth to  i ts  sur face is  commonly  40 or  more feet  be low sea leve l .  The 
Gard iners  Clay over l ies  Matawan-Magothy s t ra ta  south o f  the mid- is land area 
(Per lmut ter  and Todd,  196$,  p l .  8) ,  and some c lay beds repor ted by wel l  
d r i l le rs  in  the southern par t  o f  the bur ied va l ley  near  Deer  Park may be 
Gard iners  Clay.  However ,  th is  is  uncer ta in ,  and the un i t  may not  be present  
in  the pro ject  area.  

GROUND-WATER SYSTEM 

SOURCE AND MOVEMENT OF GROUND WATER 

The ground water  on Long Is land has i ts  or ig in  in  prec ip i ta t ion that  
fa l ls  on the is land.  Accord ing to  Cohen and o thers  (1968,  p .  36,  *+0,  and 44)  
the prec ip i ta t ion on Long Is land is  d isposed o f  as fo l lows:  near ly  ha l f  
re turns to  the atmosphere by evapotranspi ra t  ion;  a very  smal l  amount  enters  
s t reams by d i rect  runof f ;  and the remain ing ha l f  perco la tes downward through 
the unconsol idated deposi ts  to  the water  tab le  and enters  the ground-water  
reservo i r .  

The genera l  ground-water  movement  on Long Is land is  f rom recharge areas 
near  the center  o f  the is land to  d ischarge areas a t  and near  the shore l ines.  
Ground water  d ischarges by seepage in to  st reams and by d i rect  subsur face 
out f low in to  sa l ty  ground water ,  which in  turn is  hydraul ica l ly  connected 
wi th  bodies o f  sa l ty  sur face water .  

The hor izonta l  components  o f  the d i rect ions of  ground-water  f low in  the 
upper  g lac ia l  aqui fer  are shown in  p la te  6 .  In  the v ic in i ty  o f  the major  
ground-water  d iv ide in  the mid- is land area (p l .  6) ,  ground water  genera l ly  
moves downward f rom the upper  g lac ia l  aqui fer  in to  the Magothy aqui fer ,  and 
thence through the Rar i tan c lay in to  the L loyd aqui fer .  The ver t ica l  
components  o f  downward f low decrease wi th  increas ing d is tance both nor thward 
and southward o f  the d iv ide.  Beyond the nor thern and southern marg ins o f  
the mid- is land area,  ground-water  f low becomes v i r tua l ly  hor izonta l .  Near  



the shore l ines,  the d i rect ion of  f low is  reversed,  and ground-water  movement  
i s  upward f rom the deeper  aqui fers  toward the sur face.  Thus,  because o f  the 
character  o f  the f low system, under  natura l  condi t ions v i r tua l ly  a l l  the 
recharge to  the Magothy and L loyd aqui fers  in  western Suf fo lk  County  
or ig inated in  the mid- is land area,  and a l l  o f  that  recharge u l t imate ly  
d ischarged f rom the ground-water  system near  the shore l ines.  

The movement  o f  ground water  through Long Is land 's  aqui fers  in  the 
hor izonta l  d i rect ion is  genera l ly  more rap id  than movement  in  the ver t ica l  
d i rect ion because o f  the occurrence o f  in terbedded f ine-  and coarse-gra ined 
layers ,  and because the largest  d imensions o f  unevenly  shaped par t ic les in  
the ind iv idual  layers  tend to  be or iented hor izonta l ly .  Approx imate ra tes 
of  ground-water  movement  can be computed f rom hydraul ic  grad ients  and 
est imated coef f ic ients  o f  permeabi l i ty  and poros i t ies  o f  the aqui fers .  
In  1968,  water  in  the upper  g lac ia l  aqui fers  in  the pro ject  area was 
moving hor izonta l ly  a t  ra tes f rom less than 0.5 foot  per  day a t  po in ts  
d is tant  f rom centers  o f  pumping,  to  hundreds o f  feet  per  day near  the 
screens o f  pumping wel ls .  At  the same t ime,  water  in  the Magothy aqui fer  
was moving hor izonta l ly  a t  ra tes f rom less than 0.2 foot  per  day a t  po in ts  
d is tant  f rom pumping,  to  hundreds o f  feet  per  day near  the screens o f  
pumpi  ng wel1s.  

HYDRAULIC INTERCONNECTION OF AQUIFERS 

The aqui fers  o f  Long Is land are hydraul ica l ly  in terconnected.  Layers 
o f  c lay and s i l t  wi th in  an aqui fer  or  between aqui fers  serve to  conf ine 
water  be low them, but  they do not  complete ly  prevent  the ver t ica l  movement  
o f  water  through them. Ground water  moves downward readi ly  through coarse 
outwash deposi ts  in  the upper  g lac ia l  aqui fer .  Ver t ica l  movement  o f  water  
through the Magothy aqui fer  is  impeded by beds and lenses o f  c lay and s i l t .  
Because the c lay and s i l t  s t ra ta  in  the Magothy are not  cont inuous,  some 
water  may move around lenses o f  th is  mater ia l  in  addi t ion to  moving s lowly  
through the f ine-gra ined s t ra ta .  

The contact  between the upper  g lac ia l  and Magothy aqui fers  is  not  
regular  e i ther  in  a t t i tude or  in  composi t ion o f  the contact  sur faces.  
Glac ia l  deposi ts  in  bur ied va l leys are in  la tera l  contact  w i th  t runcated 
sandy beds in  the Magothy.  In  the bur ied va l leys water  can la tera l ly  
enter  the Magothy a t  great  depth d i rect ly  f rom the g lac ia l  deposi ts ,  
ra ther  than the water  hav ing to  move ver t ica l ly  to  the same depth through 
less permeable Magothy beds.  In  the Hunt ington bur ied va l ley ,  g lac ia l  
deposi ts  extend complete ly  through the Magothy aqui fer  to  the under ly ing 
Rar i tan c lay.  (See p la te  k . )  In  addi t ion to  the good hydraul ic  cont inu i ty  
between the upper  g lac ia l  and Magothy aqui fers  in  the bur ied va l leys,  good 
hydraul ic  cont inu i ty  occurs between the aqui fers  outs ide the bur ied va l leys 
where g lac ia l  sand and gravel  deposi ts  l ie  d i rect ly  on Magothy sand beds.  
Thus,  a  fa i r ly  good hydraul ic  connect ion ex is ts  between the upper  g lac ia l  
and Magothy aqui fers  over  large par ts  o f  the mid- is land area,  and the 
conf igurat ion o f  the p iezometr ic  sur face o f  the Magothy aqui fer  is  
genera l ly  s imi lar  to  that  o f  the water  tab le .  However ,  in  the mid- is land 
area hydraul ic  heads in  the Magothy are lower  than those in  the upper  
g lac ia l  aqui fer  because o f  the downward component  o f  ground-water  movement  
in  the area.  

- 16 -



The th ick  area l ly  pers is tent  Rar i tan c lay that  l ies  between the Magothy 
and L loyd aqui fers  impedes but  does not  prevent  downward movement  o f  ground 
water  in to  the L loyd aqui fer ,  and water  in  the L loyd is  t ight ly  conf ined 
between the Rar i tan c lay and bedrock.  Downward leakage in to  the bedrock is  
neg1i  g i  b1e.  

F igures 2 and 3 show hydrographs o f  wel ls  screened in  the upper  g lac ia l  
aqui fer  and the Magothy aqui fer  a t  the test -dr i l l ing s i tes in  Brentwood and 
Hauppauge.  At  both s i tes,  the heads in  the deepest  wel ls  in  the Magothy 
aqui fer  are about  2 .5  to  3 feet  lower  than the heads in  the shal lowest  wel ls  
in  the upper  g lac ia l  aqui fer .  The loss o f  head downward re f lec ts  the down­
ward movement  o f  ground water  in  the mid- is land area.  The hydrographs in  
f igures 2 and 3 show that  the heads in  these two aqui fers  in  the pro ject  
area decrease a t  a fa i r ly  un i form rate wi th  increas ing depth.  In  addi t ion,  
water- leve l  f luc tuat ions in  the two groups o f  wel ls  were very  s imi lar .  
Both o f  these facts ,  the un i form decrease in  head and the s imi lar  wate i— 
leve l  f luc tuat ions,  re f lec t  the h igh degree o f  hydraul ic  in terconnect ion 
between the upper  g lac ia l  and Magothy aqui fers .  

The average ver t ica l  permeabi l i ty  o f  the Magothy aqui fer  is  on ly  
poor ly  known.  Est imates range f rom less than 1 to  about  30 gpd per  sq f t .  
Assuming that  i t  averages about  5  gpd per  sq f t  in  the mid- is land area,  
the computed amount  o f  downward ground-water  movement  through the Magothy 
aqui fer  in  the v ic in i ty  o f  the ground-water  d iv ide in  1968 was about  0 .4  
mgd (mi l l ion gal lons per  day)  per  square mi le ,  and the est imated ve loc i ty  
o f  the downward movement  was about  0 .006 foot  per  day.  

Because o f  the low permeabi l i ty  o f  the Rar i tan c lay,  the hydraul ic -
head loss across th is  un i t  is  very  much larger  than the head loss Across 
a comparable th ickness o f  the Magothy and upper  g lac ia l  aqui fers .  At  
the easternmost  tes t  s i te  in  the v i l lage of  Lake Ronkonkoma,  W0l ls  were 
screened near  the base o f  the Magothy and near  the top o f  the L loyd 
aqui fers  (p i .  5 ,  sect ion A-A1,  S33379-80) .  In  1968,  the head near  the 
base o f  the Magothy aqui fer  (about  4-5.5 feet  above sea leve l )  was about  
11.5 feet  h igher  than the head in  the L loyd aqui fer  (about  34 feet  above 
sea leve l ) .  Head losses across the Rar i tan c lay a t  loca l i t ies  east  and 
west  o f  the Lake Ronkonkoma area d i f fer  cons iderably .  At  Upton,  about  
12 mi les east  o f  the mid- is land area,  the head loss across the c lay was 
about  6  feet  in  1968;  and a t  P la inv iew ( in  Nassau County) ,  about  3 mi les 
southwest  o f  Melv i l le ,  the head loss across the c lay was about  42 feet .  
The d i f ferences in  head loss f rom p lace to  p lace are large ly  a resu l t  
o f  d i f ferences in  the ver t ica l  permeabi l i ty  and th ickness o f  the 
Rar i tan c lay.  

The head in  the L loyd aqui fer  a t  Lake Ronkonkoma in  1968 (about  34 feet  
above sea leve l )  was h igher  than e i ther  o f  the heads in  the L loyd a t  Upton 
(about  30.5 feet  above sea leve l )  and a t  the Suf fo lk-Nassau boundary (about  
27.5 feet  above sea leve l ) .  The head in  the L loyd a t  Terryv i l le ,  about  7  
mi les nor theast  o f  the Ronkonkoma area was about  21 feet  above sea leve l  in  
1968,  and i t  was 19 feet  above sea leve l  a t  F i re  Is land State Park in  1968,  
about  13 mi les to  the southwest .  These data suggest  that  water  in  the L loyd 
aqui fer  is  moving rad ia l ly  f rom the Lake Ronkonkoma area.  The est imated ra te  
of  hor izonta l  movement  o f  Water  in  the L loyd aqui fer  in  the pro ject  area in  
1968,  was on the order  o f  0 .1  foot  per  day.  
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Figure 2.—Thickness of unconsolidated deposits on Long Island. 
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lnterbedded marine deposits of 
clay, allc, and sand, dark-
greenish gray, greenlah-black, 
greenish, dsrk-grsy, and black, 
containing much glauconiie. 

Sand, f ine to medium, clayey In 
part; lnterbedded with lenses and 
layers of coarse sand and sandy 
and solid clay. Gravel la cimonn 
In basal zone. Sand and gravel 
are quartzose. Lignite, pyrlte, 
and Iron oxide concretions are 
common. Colors are gray, white, 
red, brown, and yellow. 

Clay, solid and sllty; few lenses 
and layers of sand. Lignite and 
pyrlte are common. Colors are 
gray, red, and white, comm>nly 
variegated. 

Sand, f ine to coarse, and gravel, 
commonly with clayey matrix; some 
lenses and layers of solid and 
sllty clay; locally contains thin 
l ignite layers. Sand and most of 
gravel are quartzose. Colors are 
yellow, gray, and white; clay is 
red locally. 

Crystall ine metamorphlc and Igneous 
rocks; muscovlte-blot1te schist, 
gneiss, and granite. A soft, 
clayey zone of weathered bedrock 
locally Is more than 70 ft thick. 

Poorly permeable; primarily a con­
fining unit for underlying Hagothy 
aquifer. Average vertical 
hydraulic conductivity la 
approximately 0.001 ft/d. 

Host layers are poorly to moderately 
permeable; some are highly 
permeable locally. Water Is 
unconflned in uppermost parts, 
elsewhere Is confined. Constitutes 
principal aquifer for public supply 
Average horizontal hydraulic 
conductivity Is 50 It/d; anlsotropy 
Is approximately 1U0:I. 

Poorly to very poorly permeable; con­
stitutes confining layer for 
underlying Lloyd aquifer. Average 
vertical hydraulic conductivity is 
approximately 0.001 ft/d. 

Poorly to moderately permeable. 
Hater la confined by overlying 
Rarltan clay. Average horizontal 
hydraulic conductivity is AO ft/d; 
snlsotropy Is approxirna t e 1 y 1.0; I . 

Poorly permeable to virtually 
Impermeable; constitutes lower 
boundary of ground-water reservoir. 
Some hard fresh water Is contained 
In Joints and fractures but Is 
Impractical to develop at most 
places. 



Table J.—Hydrageologic units of Long Island and their vater-bearing properties. 
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Sand, gravel, clay, silt, organic 
mud, peat, loam, and shells. 
Colors are gray, brown, green, 
black, and yellow. 

Beach deposits are highly permeable; 
marsh deposits poorly permeable. 
Locally hydraulleally connected to 
underlying aquifers. 
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Upper Pleistocene 
deposits 

Upper 
glacial 
aquifer 

700 

Til l composed ot clay, sand, 
gravel, and boulders, forms 
Harbor Hil l and Ronkonkoma 
terminal moraines. Oucwash 
deposits consist of quartzoae 
sand, f ine to vary coarse, and 
gravel, pebble to boulder sited. 
Also contains lacustrine, marine, 
and reworked deposits. Local 
units are Port Washington aquifer 
and confining unit, "20-foot 
clay," and clay at Smlthtown. 

Til l is poorly permeable. Outwash 
deposits are moderately to highly 
permeable. Glaclolacustrlne and 
marine clay deposits are mostly 
poorly permeable but locally have 
thin, moderately permeable layers 
of sand and gravel. Average 
horizontal hydraulic conductivity 
Is approximately 270 ft/d; 
conductivity of morainal material 
Is approximately 30 percent of 
outwash deposits; anlaotropy la 
approximately 10:1. 
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Cardiners Clay Cardlners 
Clay 

130 

Clay, slit, and few layers of sand. 
Colors are grayish green and 
brown. Contains marine shells 
and glauconlte. 

Poorly permeable; constitutes a 
confining layer for underlying 
aquifer. Some sand lenses may 
be permeable. Average vertical 
hydraulic conductivity is approxi­
mately 0.001 ft/d. 
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Jameco Crave 1 

• inrnnfnn»l t y  

Jameco 
aqul fer 

200 

Sand, f ine to very coarse, and 
gravel to large-pebble size; few 
layers of clay and silt, Crave 1 
Is composed of crystall ine and 
sedimentary rocks. Color la 
mostly brown. 

Moderately to highly permeable. 
Confined by overlying Cardiners 
Clay. Average horizontal hydraulic 
conductivity Is 200 to 300 ft/d; 
anlsotropy Is approximately 10:1. 



-UPPER GLACIAL 

EXPLANATION 

| | AQUIFER 

CONFINING UNIT 

Figure S.—Generalized vertical sections showing major kydrogeologic units. 
A. On western Long Island. B. On eastern Long Island. 
(Locations are shown in fig. 1.) 
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REFERENCE NO.10 



NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 
William C -••nnaav, CommnuoiMr 

c \  l  s t t l :  

Region 10 OH«. New York State Office Building 
Veterans Highway, Haupgauge. New York 11 787 

mlii • • " j.j ,10L • •"*n ') '  - •  i ' vc  <r  i . .  .  j  I I , . - -

0 l ±  Soil! 

Project Number: 
Date of Sample(s): "Z 

n ; j c Time Sample(s) Taken: //. j J ) l  ) o /  I Z  .  z  

Location of Sample Sources: UW/;c^/,ry, Z- - _ / Z / /  
Number of Samples- 5 

Sample Identification ?iur,:)er(r,j: /\0~ TO , O/ n? 0<f OJ 
.^ :ple(e; Tairer. r;y: J 

Method of Storage: 
Reason for Sampling: $ 

3LLECTEP it 
TINTED 

g/frzLAt s/zz oy 

•D.NAME 
PURPOSE OF TRANSFER 

7^ 

USTODT T IANSFEI tED TO 

•NATURE 

PURPOSE OF TRANSFER _ 
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NEW YORK TESTING LABORATORIES, INC. i  

Fife 2. Sample: R0-49-01 
r 

Lab No. 83-64452 (A-l 

•QLATILE COMPOUNDS Detection 
Method CAS Limit Found 

>arameter Lbg/1): No. No. (Aq/1) (Ad/1) 

Acrolein 603, 624 107-02-8 100 < 100 

Acrylonitrile 603, 624 107-13-1 100 < 100 

3enzene 624 71-43-2 10 < 10 

Jromodichloromethane 624 75-27-4 10 < 10 

Sromoform 624 75-25-2 10 < 10 

3romomethane 624 74-83-9 10 < 10 

Carbon Tetrachloride 624 56-23-5 10 < 10 

Chlorobenzene 624 108-90-7 10 < 10 

Chlorodibronomethane 624 124-48-1 10 < 10 

Chloroethane 624 75-00-3 10 < 10 

2-Chloroethyl vinyl ether 624 110-75-8 10 < 10 

Chloroform 624 67-66-3 10 < 10 

Chloromethane 624 74-87-3 . 10 < 10 

Di chlorodi f1uoromethane >624 - 10 < 10 

1,1-Dichloroethane 624 75-34-3 10 < 10 

1,2-Dichloroethane 624 107-06-2 10 < 10 

1,1-Dichloroethylene 624 75-35-4 10 < 10 

Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 

1,2-Dichloropropane 624 78-87-5 10 < 10 

1,3-Dichloropropene 624 10061-02-6 10 < 10 

Ethyl benzene 624 100-41-4 10 < 10 

Methylene Chloride 624 75-09-2 10 . < 10 

1.1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 

Tetrachloroethylene 624 127-18-4 10 < 10 

Toluene 624 108-88-3 10 < 10 

1 ,1,1-Trichloroethane 624 71-55-6 10 < 10 

1»1,2-Trichloroethane 624 79-00-5 10 < 10 

Trichloroethylene 

T ri chlorof1uoromethane 

624 79-01-6 10 < 10 Trichloroethylene 

T ri chlorof1uoromethane 624 - 10 "< 10 

Vinyl chloride 624 75-01-4 10 < 10 

2-butanone Present 



I 
| NEW YORK 

j 3. 

J T T I E  C O M P O U N D S  

imeter (/ig/1): 

J)1ein 
/lonitrile 

Izene 
modichloromethane 

I moform 
momethane 
•bon Tetrachloride 

| orobenzene 
iorodibronomethane 

|ioroethane 
Chloroethyl vinyl ether 

Jloroform 
1oromethane Ichlorodifluoromethane 
,1-Dichioroethane I2-Dichloroethane 
1-Dichloroethyler.e 
-ans, 1,2-Dichlorcethylene 

J,2-Dichloropropar.e 

,3-Dichloropropene 

Jthylbenzene 
ethylene Chloride 

•,1,2,2-Tetrachl oroethane 

etrachloroethylene 

oluene 

(,1,1-Tri chl oroethane 

^ ,1,2-Tri chl oroethane 

• ri chloroethylene 

Tri chlorof1uoromethane 

|/inyl chloride 

2-butanone 

I 

TESTING LABORATORIES, INC. 

R0-49-02 Lab No. 82-64452 (A-

Co - S-v K 

Method 
No. 

CAS 
No. 

Detection 
Limit 
0q/i) . 

Found 

603, 624 107-02-8 100 < 100 

603, 624 107-13-1 100 < 100 

624 71-43-2 10 < 10 

624 75-27-4 10 < 10 

624 75-25-2 10 < 10 

624 74-83-9 10 < 10 

624 56-23-5 10 < 10 

624 108-90-7 10 < 10 

624 124-48-1 10 < 10 

624 75-00-3 10 < 10 

'• 624 110-75-8 10 < 10 

624 67-66-3 10 < 10 

624 74-87-3. 10 < 10 

* 624 - 10 < 10 

624 75-34-3 10 < 10 

624 107-06-2 10 < 10 

624 75-35-4 10 < 10 

624 156-60-5 10 < 10 

624 78-87-5 10 < 10 

624. 10061-02-6 10 < 10 

624 100-41-4 10 < 10 

624 75-09-2 10 < 10 

624 79-34-5 10 < 10 

624 127-18-4 10 < 10 

624 108-88-3 10 < 10 

624 71-55-6 10 < 10 

624 79-00-5 10 < 10 

624 

624 

79-01-6 10 

10 

< 10 

< 10 

624 75-01-4 10 < 10 

Present 
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NEW YORK 

Paye 4. 

TESTING LABORATORIES, INC. f 

Sample: R0-49-Q3 Lab No. 82-64452 (A-U 

4o'-qi, 
THE COMPOUNDS 

| meter ^tig/1): 

_ )lein 
| /lonitrile 

:ene 
| nodichloromethane 

moform 
Bmomethane 

bon Tetrachloride 

Iorobenzene 
orodi bromomethane 

Iioroethane 
Ihloroethyl vinyl ether 

loroform 
Jloromethane 

chlorodi f'1uoromethane 

Jl-Dichloroe thane 
2-Dichloroethane 

• l-Di chloroethylene 

•ans, 1,2-Dichloroethylene 

I,2-Di chloropropane 
,3-Dichloropropene 

™thylbenzene 
•ethylene Chloride 

,1,2,2-Tetrachloroethane 
Jetrachloroethy1ene 

oluene 

J ,1,1-Tri chl oroe thane 

,1,2-Trichloroethane 

• ri chloroethy1ene 

i ri chlorof1uoromethane 

Jinyl chloride 

H-butanone 
< = Less than, None detected 

Method 
No. 

603, 624 

603, 624 

624 

624 

624 

624 

624 

624 

CAS 
No. 

107-02-8 

107-13-1 

71-43-2 

75-27-4 

75-25-2 

74-83-9 

56-23-5 

108-90-7 

Detection 
Limit 
M I L -

100 

100 

10 

10 

10 

10 

10 

10 

624 124-48-1 10 

624 75-00-3 10 

624 110-75-8 10 

624 67-66-3 10 

624 74-87-3 . 10 

624 - 10 

624 75-34-3 10 

624 107-06-2 10 

624 75-35-4 10 

624 156-60-5 10 

624 78-87-5 10 

624 10061-02-6 10 

624 100-41-4 10 

624 75-09-2 10 

624 79-34-5 10 

624 127-18-4 10 

624 108-88-3 10 

624 71-55-6 10 

.624 79-00-5 10 

624 79-01-6 10 

624 - 10 

624 75-01-4 10 

Found 
(^q/1) 

< 100 

< 100 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

10 
10 

10 
10 
10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 
10 

10 

10 
10 
10 

10 
Present 

I 



NEW "YORK. TESTING LABORATORIES, INC. , 

Pate 5. Sample: R0-49-04 Ub No. 82-64452 (A-i 

V 0 2 , '  

OLATILE COMPOUNDS Oetection OLATILE COMPOUNDS 
Method CAS Limit Found 

'arameter Cfig/1): No. No. l^q/i) 

icrolein 603, 624 107-02-8 100 < 100 

\crylonitrile 603, 624 107-13-1 100 < 100 

lenzene 624 71-43-2 10 < 10 

Jromodichloromethane 624 75-27-4 10 < 10 

3romoform 624 75-25-2 10 < 10 

3romomethane 624 74-83-9 10 < 10 

Carbon Tetrachloride 624 56-23-5 10 < 10 

Chlorobenzene 624 108-90-7 10 < 10 

Chlorodibroraoraethane 624 124-48-1 10 < 10 

Chloroethane 624 75-00-3 10 < 10 

2-Chloroethyl vinyl ether 624 110-75-8 10 < 10 

Chloroform 624 67-66-3 10 < 10 

Chloromethane 624 74-87-3 . 10 < 10 

Di chlorodif1uoromethane » 624 - 10 < 10 

1.1-Dichloroethane 624 75-34-3 10 < 10 

1,2-Dichloroethane 624 107-06-2 10 < 10 

1,1-Dichloroethylene 624 75-35-4 10 < 10 

Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 

1,2-Dichloropropane 624 78-87-5 10 < 10 

1,3-Dichloropropene 624 10061-02-6 10 < 10 

Ethyl benzene 624 100-41-4 10 < 10 

Methylene Chloride 624 75-09-2 10 < 10 

1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 

Tetrachloroethylene 624 127-18-4 10 < 10 

Toluene 624 108-88-3 10 < 10 

1,1,1-Tri chloroethane 624 71-55-6 10 < 10 

1,1,2-Tri chloroethane 624 79-00-5 10 < 10 

Trichloroethylene 624 79-01-6 10 < 10 
* 

Tri chlorof1uoromethane 624 - 10 < 10 

Vinyl chloride 624 75-01-4 10 < 10 

2-butanone «• Present 

< B Less than, None detected 



NEW YORK TESTING LABORATORIES, INC. r \  
. /  i  

Page 6*. Sample: R0-49-05 

10' ~7A 
Lab No. 82-64452 (A-l 

i ATILE COMPOUNDS 
Method CAS 

Oetection 
Limit Found 

rameter C/ig/1): No. No. pq/i) (Aq/1) 

rolein 603, 624 107-02-8 100 < 100 

xylonitrile 603, 624 107-13-1 100 < 100 
xylonitrile 

624 71-43-2 10 < 10 
:nzene 624 71-43-2 

10 
•omodichloromethane 624 75-27-4 10 < 10 

romoform 624 75-25-2 10 < 10 

romomathane 624 74-83-9 10 < 10 

arbon Tetrachloride 624 56-23-5 10 < 10 

hlorobenzene 624 108-90-7 10 < 10 
hlorobenzene 624 108-90-7 

10 
.hlorodibrorcomethane 624 124-48-1 10 < 10 
.hlorodibrorcomethane 624 124-48-1 < 10 

ihloroethane 624 75-00-3 10 < 10 

:-Chloroethyl vinyl ether 624 110-75-8 10 < 10 

:hloroform 624 67-66-3 10 < 10 

Ihlorometnane 624 74-87-3 • 10 < 10 

}i chlorodi f1uoromethane » 624 - 10 < 10 

1,1-Dichloroethane 624 75-34-3 10 < 10 

1,2-Dichloroethane 624 107-06-2 10 < 10 

1,1-Dichloroethylene 624 75-35-4 10 < 10 

Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10 

1,2-Dichloropropane 624 78-87-5 10 < 10 

i ,3-Dichloropropene 624 . 10061-02-6 10 < 10 

Ethyl benzene 624 100-41-4 10 < 10 

Methylene Chloride 624 75-09-2 10 • 
< 10 

1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10 

Tetrachloroethylene 624 127-18-4 10 < 10 

Toluene 624 108-88-3 10 < 10 

1,1,1-Trichloroethane 624 71-55-6 10 < 10 

1,1,2-Trichloroethane 624 79-00-5 10 < 10 

T ri chloroethylene 624 79-01-6 10 ,< 10 

Tri chlorof1uoromethane 624 - 10 < 10 

Vinyl chloride 624 75-01-4 10 < 10 

2-butanone - - - Present 

2,4-dimethyl-3-pentanone - - - Present 
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NEW "YORK TESTING LABORATORIES, INC. 

Page 24. Sample: R0-51-02 Lab No. 82-64452 (A-l) 

TT1F COMPOUNDS 

meter ^tig/1): 

ilein 
/lonitrile 

zene 
nodichloromethane 

moform 
momethane 
bon Tetrachloride 

| orober.zene 
orodibromomethane 

Bloroethane 
3hloroethyl vinyl ether 

Ilorofcrm 
loromethane 

—chlorodi f1uoromethane 

Bl-Dichloroethane 
2-Dichloroethane 

J1-Dichloroethylene 
ans, 1,2-Dichloroethylene 

J,2-Dichloropropane 
,3-Dichloropropene 

•thylbenzene 
"ethylene Chloride 

1,1,2,2-Tetrachloroethane 
etrachloroethylene 

moluene 
|,1,1-Trichloroethane 

,1,2-Trichloroethane 

£ri chloroethyl ene 
Tri chlorof1uoromethane 

•/inyl chloride 

Hexane 

< « Less than, Hone detected 

Detection 
Method 

No. 
CAS 
No. 

Limit 
SW1) 

Found 

603, 624 107-02-8 100 < 100 

603, 624 107-13-1 100 < 100 

624 71-43-2 10 < 10 

624 75-27-4 10 < 10 

624 75-25-2 10 < 10 

624 74-83-9 10 < 10 

624 56-23-5 10 < 10 

624 108-90-7 10 < 10 

624 124-48-1 10 < 10 

- 624 75-00-3 10 < 10 

624 110-75-8 10 < 10 

624 67-66-3 10 < 10 

624 74-87-3 • 10 < 10 

6*4 - 10 < 10 

624 • 75-34-3 10 < 10 

624 107-06-2 10 < 10 

624 75-35-4 10 < 10 

624 156-60-5 10 < 10 

624 78-87-5 10 < 10 

624 10061-02-6 10 < 10 

624 100-41-4 10 < 10 

624 75-09-2 10 < 10 

624 79-34-5 10 < 10 

624 127-18-4 10 < 10 

624 108-88-3 10 < 10 

624 71-55-6 10 < 10 

624 79-00-5 10 < 10 

624 79-01-6 10 < ,10 

624 - 10 < 10 

624 75-01-4 10 < 10 

Present 

I 



NEW YORK TESTING LABORATORIES, INC. (• 
Lab No. 82-64452 (A-1) 

25 • 

m i F  r . Q M P O U N D S  

ameter ^ig/1)s 

-olein 
•ylonitrile 

izene 
jmodichloromethane • * 
omoform 
omomethane 
rbon Tetrachloride 

.lorobenzene 
il orodi bromomethane 

il oroethane 
-Chloroethyl vinyl ether 

hlorofortn 
hloromethane 
i chlorodi f1uoromethane 

,1-Di chl oroethane 

,2-Dichloroethane 

!,1-Dichloroethylene 
Trans, 1,2-Dichloroethylene 

1.2-Oichloropropane 
1.3-Di chloropropene 

Ethyl benzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

, 1,1,1-Tri chl oroethane 

1,1,2-Trichloroethane 

j Trichloroethyl ene 
1 

T r1chlorof1uoromethane 

J Vinyl chloride 
Carbon Disulfide 

, 2,4-dimethyl-3-pentanone 

Sample: R0-51-03 

624 

624 

624 

624 

624 

624 

624 

75-34-3 

107-06-2 

75-35-4 

156-60-5 

78-87-5 

10061-02-6 

100-41-4 

10 

10 
10 

10 

10 

10 

10 

^ 2 - '  ^ 2 - '  
Detection 

Found 
Method 

No. 
CAS 
NO. 

Limit 
IKi) -

Found 

603, 624 107-02-8 100 < 100 

603, 624 107-13-1 100 < 100 

624 71-43-2 10 < 10 

624 75-27-4 10 < 10 

624 75-25-2 10 < 10 

624 74-83-9 10 < 10 

624 56-23-5 10 < 10 

624 108-90-7 10 < 10 

624 124-43-1 10 < 10 

624 75-00-3 10 < 10 

624 110-75-8 10 < 10 

624 67-66-3 10 < 10 

624 74-87-3 . 10 < 10 

624 - 10 < 10 

< 

< 

< 

< 

< 

< 

< 

10 

10 

10 

10 

10 

10 
10 

624 79-34-5 10 < 10 

624 127-18-4 10 < 10 

624 108-88-3 10 < 10 

624 71-55-6 10 < 10 

- 624 79-00-5 10 < 10 

624 79-01-6 10 10 

624 - .10 < 10 

624 75-01-4 10 < 10 

Present 
Present 



NEW YORK. 

Pay 26. 

TESTING LABORATORIES, INC. i l  • I  

Sample: R0-51-04 

lo'-n 
Lab No. 82-64452 (A-l) 

« flTTI E COMPOUNDS 

irameter Q&g/ 1 ) :  

:rolein 

irylonitrile 

anzene 
romodi chloromethane • • 
romoform 
romomethane 
larbon Tetrachloride 

Ihlorobenzer.e 
Ihlorodi bromomethane 

Chloroethane 
2-Chloroethyl vinyl ether 

Chloroform 
Chloromethane 
Oi chlorodi f1uoromethane 

1.1-Dichloroethane 

1.2-Dichloroethane 
ll,1-Dichloroethylene 
'Trans, 1,2-Dichloroethylene 

J1,2-Dichloropropane 

11,3-Dichloropropene 

i Ethyl benzene 

1,1,2,2-Tetrachloroethane 

| Tetrachloroethylene 

Toluene 
» 
j 1,1,1 -Tri chl oroet hane 

1,1,2-Trichloroethane 

' Trichloroethylene 

T ri chlorof1uoromethane 

Vinyl chloride 

< = Less than, None detected 

Method 
No. 

CAS 
No. 

Limit Found 
(M/l) 

603, 624 - 107-02-8 100 < 100 

603, 624 107-13-1 100 < 100 

624 71-43-2 10 < 10 

624 75-27-4 10 < 10 

624 75-25-2 10 < 10 

624 74-83-9 10 < 10 

624 56-23-5 10 < 10 

624 108-90-7 10 < 10 

624 124-43-1 10 < 10 

624 75-00-3 10 < 10 

624 110-75-8 10 < 10 

624 67-66-3 10 < 10 

624 74-87-3 . 10 < 10 

624 - 10 < 10 

6 2 4 .  75-34-3 10 < 10 

624 107-06-2 10 < 10 

624 75-35-4 10 < 10 

624 156-60-5 10 < 10 

624 " 78-87-5 10 < 10 

624 10061-02-6 10 < 10 

624 100-41-4 10 < 10 

624 79-34-5 10 < 10 

624 127-18-4 10 < 10 

624 108-88-3 10 < 10 

624 71-55-6 10 < 10 

624 79-00-5 10 < 1 0  

624 79-01-6 10 < 10 

624 - 10 < 10 

624 75-01-4 10 < 10 



I 
| NEW "YORK. 

| ' n* 27. 

|iTT !F COMPOUNDS 

uneter ^tig/1) i 

| olein 
y l o n i t r i l e  

| zene 
modichloromethane • • 

Jjmoform 
oromethane 

I<-bon Tetrachloride 

1orobenzene 
— lorodibronomethane 

• loroethane 
Chloroethyl vinyl ether 

|iloroform 
iloromethane 
chlorodi f1uoromethane 

,1-Dichloroethane 

•t2-Dichloroethane 
,1-Dichloroethylene 

Irans, 1,2-Dichloroethylene 

,2-Dichloropropane 
_ ,3-Dichloropropene 

Jlthylbenzene 

,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

•toluene 
1,1,1-Trichloroethane 

II ,1,2-Trichloroethane 

Trichloroethylene 

_ Trichlorof1uoromethane 

• Vinyl chloride 

< • Less than, None detected 

testing laboratories, me. 
n C  > i '  

( 

Sample: R0-51-05 Lab Now 82-64452 (A-l) 

Method 
No. 

CAS 
No. 

Limit 
IM1) -

Found 

603, 624 107-02-8 100 < 100 

603, 624 107-13-1 100 < 100 

624 71-43-2 10 < 10 

624 75-27-4 10 < 10 

624 75-25-2 10 < 10 

624 74-83-9 10 < 10 

624 56-23-5 10 < 10 

624 108-90-7 10 < 10 

624 124-48-1 10 < 10 

624 75-00-3 10 < 10 

624 110-75-8 10 < 10 

624 67-66-3 10 < 10 

624 74-87-3 • 10 < 10 

824 - 10 < 10 

624 • 75-34-3 10 < 10 

624 107-06-2 10 < 10 

624 75-35-4 10 < 10 

624 155-60-5 10 < 10 

624 78-87-5 10 < 10 

624 10061-02-6 10 < 10 

624 100-41-4 10 < 10 

624 79-34-5 10 < 10 

624 127-18-4 10 < 10 

624 108-88-3 10 < 10 

624 71-55-6 10 < 10 

624 79-00-5 10 < 10 

624 79-01-6 10 < 
•v 

10 

624 10 < 10 

624 75-01-4 10 < 10 

I 
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Page 29. 

.ATILE COMPOUNDS 

Sample: R0-50-01 (Continued) 

1,0 1 

Lab No. 82-64452 (A-1) 

rameter Cuq/1) 
Method CAS 

No. No. • 

Detection 
Limit 

cuQ/n 
Found 
Cug/1) 

Present 

Present 

Present 

Present 

Present 

Present 

Present 



I 
| NEW "YORK. TESTING LABORATORIES, INC. 

Page 32. 

H 

I 
Sample: R0-50-03 Lab No. 82-64452 (A-1) 

I 

| IF COMPOUNDS 

;ter Qhg/1)' 

| nn 
anitrile 

| ne 
dichloromethane # 

• sform 

jrnethane 
an Tetrachloride 

robenzene 
_rodibromomethane 

| roethane 
iloroethyl vinyl ether 

|>roform 
aromethane 

|il orodi f 1 uoromethane 

-Dichloroethane 

• -Dichloroethane 
"-Oichloroethylene 

ns, 1,2-Dichloroethylene 

l>Dich1oropropane 

J-Dichloropropene 

|aylbenzene 

I 

|l ,2,2-Tetrachloroethane 

trachloroethylene 

• luene 
,1,1-Trichloroethane 

1,1,2-Trichloroethane 
-ichloroethylene 

_ri chlorof1uoromethane 

linyl chloride 

'exane 
g? t4-dimethyl-3-pentanone 

Oetection 

Method 
No. 

CAS 
No. 

Limit 

603. 624 107-02-8 100 

603, 624 107-13-1 100 

624 71-43-2 10 

624 75-27-4 10 

624 75-25-2 10 

624 74-83-9 10 

624 56-23-5 10 

624 108-90-7 10 

624 124-48-1 10 

• 624 75-00-3 10 

624 110-75-8 10 

624 67-66-3 10 

624 74-87-3 ' 10 

624 

624 

624 

624 

624. 

624 

624 

624 

75-34-3 

107-06-2 

75-35-4 

156-60-5 

78-87-5 

10061-02-6 

100-41-4 

10 

10 

10 
10 

10 
10 
10 

10 

Found 

< 100 
< 100 
< 

< 
< 
< 
< 

< 

< 
< 

< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

10 

10 
10 

10 

10 
10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 
10 

10 
10 

624 79-34-5 10 < 10 

624 127-18-4 10 < 10 

624 108-88-3 10 < 10 

624 71-55-6 10 < 10 

624 79-00-5 10 < 10 

624 79-01-6 10 X 10 

624 - 10 < 10 

624 75-01-4 10 < 10 624 
• Present 

Present 

CliCLlij *iU»iC 
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3LATILE COMPOUNDS 

irameter (xiq/1) 

S"'  
Sample: R0-38*^01 (Continued) 

4 ? '  

Method 
No. 

CAS 
No. 

Detection 
Limit 
f r g / 1 )  

Lab No. 82-64452 (A-l 

Found 
Cug/i) 

:etone 

iethyl ether 

exane 

-methyl-3-pentanone 

,4-dimethyl-3-pentanone 

Present 

Present 

Present 

Present 

Present 

& 
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1 

no Principles / Ch. 2 

-free conductance 
rail, so petroleum 
).23) is substituted 

* 

i 
(2.29) f 

i 
:y that wiii lead to f 
under a hydraulic 

: aarcv is approxi- ., 

;sea for hvarauiic 
tea in terms of Ed. 

with regard to this 
ieificient. However, 
tcarded this formal 
erature of measure­
ment can influence 
(2.28). The effect is 
t still makes good 

; have been carried 
:asurement are very 
: dependent on the 
:ai rather than con-

luciivity and perme-
teologicai materials. 
(1969) review. The 

Jdrauiic conductivity 
tmeters that take on 

.roperty implies that 
I can be very useful, 

vaiue probably has 

Irious common units 
can be converted to 

nversion from ftz to 

23 Physical Properties ana Principles / Ch. 2 

Table 2.2 Range of Values of Hydraulic Conductivity 
and PermeBDilitv 

nOCKS I 
Jnconsoiiaotea 

aeoosits 
K K K 

darcvi icrrr) (cm/sl (m/s) (gal/day/ft2) 

r'O3 

-io4 ho'4 ho HO" 
a 

o 

•IO'3 piO' r1 

- U I 
I ZL T5' 
n 7 C wi - Z *3 -*• 
H i t  

i O 

to3 

-  '02 '0  

I 
U 1 Q - S  } - |  r '0' i"2 

io-1 !- io" 

r '0 

- 1 0 "  

•- 104 

o-J 
C I 
o I 

"a-o 
•a a a I i 

u - V) O o 

c 
o 
i/i 

10 

r 10" 

-,,y' !-,0" 

- t O " 8  

• 1 0  -9 

-4 r'0J 

10' 
- !0"3 0 !Q"3 ! 

i L to 

I0"z :-10' -10 

HO"3 p 10"" 

•a 
-a o 

j I 
tt>u 522 
aZ uO 

J: _ - CO 
5I 
£2"«l i 
w = § rz 1 

£ 2 

-12 -10"4 r'O 

-IO"5 r!0"'3 

-5 I ,„-7 r' 

i- io-* ho 

10"3 nIO' 

10 

10 

e n 

- 1 0  
- 8  

10 -8 

10 -9 

I- 10' 
,-10 

-to"8 ho"4ho-9 ho"' 
' i ! 

-to'7 rio-15ho'10 ho"2 
i j 

L |g-8 L <Q_I® L iQ~" L 10 '3 

to" 

- to 

- 10" 

to" 

1-2 

10 

to"" 

-5 

to -r 

Table 2.3 Conversion Factors for Permeability 
and Hydraulic Conductivity Units 

Permaaoiiitv. *• Hydraulic conductivity. K 

cm1 ft* darcv mis ft/s U.S. gal/day/ft' 

..-n- 1 1.08 x 10"' 1.01 x 10« 9.80 x 10* 3.22 :< 10' 1.85 x 10* 
• >  9.29 x 10* 1 9.42 x 10" 9.11 x 10' 2.99 x 10* 1.71 x 10" 
sarcv 9.87 x 10"» 1.06 x IO"" 1 9.66 x 10"s 3.17 x 10"' 1.82 x 10' 

1.02 x 10"* 1.10 x 10"* 1.04 x 10* 1 3.28 2.12 x 10« 
s 3.11 x 10"* 3.35 x IO"7 3.15 x 10* 3.05 X 10"' 1 6.46 x 10' 
S gal day ft-5.42 x IO"10 5.83 x 10-" 5.49 x 10"* 4.72 x IO"7 1.55 x IO"* 1 

*To obtain k in ft1, multiply k in cm1 by 1.08 x 10"'. 
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MITRE 

26 Kay 1938 
V52-219 

Ms. Lucy Sibold 
l.S. Environmental Protection Agency 
401 K Street, S.V. 5 ' 
Room 2636, Kail Code VH-548A 
Washington. D.C. 20460 

Oaar Ms. Sibold: 

/v=°"d u3 4 C°Py of the dr*fc tevisad HRS net precipitation vaiuas 
Z-at. Z I *'aachar stations where data ware available. The data are J scac® C0d8, nation name, latitude, longitude, and net 

f-" on m inches, A list of stace codes is also enclosed. 

r, . ,T!}a nac Ptecipitatlon values are provided to assist the Phase II -
. a" n? a£torts. it Is suggested that the value from the nearest 
,ay station in a similar geographic setting be used as the net 

precipitation value for a site. 

If there are any questions regarding this material, please contact 
DAVS Egan at (703) 883-7866. 

Sincerely, 

Andrew M. Piatt 
Group Leader 
Hazardous tfaete Systems 

AMP:DEE/has 

Enclosures 

cc: Scott Parrish 

The MITRE Corporation 
Civil Systems Division 

7323 CoUhire Drive; McLean. Virginia 22102-3481 
Ifeieehanw rints i4aoti 
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Ad^_ f?f(tr6\t .Lf& .<itv 3*M. UUmu^vI 
0 'rp@A~ t. 3 ̂ ;U -f^az-v. fTx. iinW<^« 4s T-K-e. fti'forV- "**' . 

I \ w * *HT I A / 
0 \^ zr l> ^ "v*^5- v '•o^ \»vc I® •»">• '1 r *' -*££• 7 ," 
<A kc^l Q-Uue ̂  

<3 »A <j~*uxs\ ho lie do fCy" . «o CA5"1 

\/ < I»"iv.W-> 
'°J eL,Uc> V aied. in.o 

Uc'U & $tf£2H -OxfM\ 4s Uj. of .Jaicr- Û e/ 
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ĵ jZ<u& »~rj r h*<] *> j I n ^̂ v-rr 

— 4"r2!* - yz^f M L th tLSyr̂  

l* KM A-/e/i 

iZIR - ~n. 

<W>cJ 

^ ^*\©Vsj ^V/n *&}> [j*\.'\.^. 

e? <rC '' 

Uli/yi^ Lv*^- (JLp 
/, . ^ ^VV7 '4\7r*v«4. f^O X. j\ 

~*-Aybc *̂0&7- &?4~' -  • -  -  -

jl. /^a/ -// 



.5«7f!C e-z-yet 

' •/"•HI 
\ 

£ . 6  " *  ( ;  j  b / * . l  i V * *  ja*s.r*i~?i-> 

1_ 4tl 1 U t (r\ -£* % 

/><W^ 
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Water Resources Data 
New York 
Water Year 1989 
Volume 2. Long Island 

Prepared in cooperation with the State of New York 
and with other agencies 



78 DISCHARGE 

Discharge aeasureaents aade 

Station naae 

Big Fresh Pond 
Outlet at 
North Sea, N.Y. 

Station No. 

01304600 

01304630 

01304660 

01304730 

01304745 

01304760 

01304820 

01304830 

01304860 

01304900 

01304960 

Mi 11 Creek at 
Noyack, N.Y. 

Ligonee Brook at 
Sag Harbor, N.Y. 

Poxabogue Pond 
Outlet at 
Sagaponack, N.Y. 

Veesuck Creek at 
East Quoguei N.Y. 

Quantuck Creek at 
Quogue, N.Y. 

Speonk River at 
Speonk, N.Y. 

East River at 
Eastport, N.Y. 

Seatuck Creek at 
Eastport, N.Y. 

Little Seatuck 
Creek at 
Eistport, N.Y. 

Forge River at 
Moriches, N.Y. 

AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

at low-flow partial-record stations during water year 1989—Continued 

Drainage Period Me"ure«ont, 
area 

Location (aiz) 

Streams on Long Island 

Period 
of 

record Date 

Lat AgosS'AD', long 72O25'04,1 
Suffolk County, at culvert on 
Noyack Road at North Sea, 3.S 
•i northwest of Southaapton. 

Lat Agos?'^1, long 720-21'00 \ 
Suffolk County, SO ft upstreaa 
fro; culvert on Noyack Road, 
0.25 ai west of Noyack. 

Lat 4g°5?,21,1 long 72018'12', 
Suffolk County,, at culvert on 
Brick Kiln Road, 0.75 ai 
southwest of Sag Harbor. 

Lat jgosSUS', long 72017'18' 
Suffolk County, at culvert on 
Sagg St., at Sagaponack, and 
1 ai southeast of 
Bridgehaapton. 

Lat 4go5Q'52a, long 72034'42\ 
Suffolk.County, at culvert on 
State Highway ilk, 0.5 ai 
northeast of East Quogue. 

LaS }50f?'57', long 72O37'06', 
Suffolk County, at culvert in 
Old Meeting House Road, 1 si 
northwest of Quogue. 

Lat fg°49,06,> long 72041'29\ 
Suffo'k County, at culvert on 
State Highway i7A, 0.75 ai 
east of Speonk. 

LaS 5S°f?'24'. lon9 72°43,02', 
Suffolk County, IS ft upstreaa 
froa culvert on Long Island 
Railroad, 200 ft south of 
State Highway 27A, " " 

of Eastport. east 
0.5 

La! •9°f?,30\ long 72043'43', 
Suffolk County, IS ft 
downstreaa froa culvert on 
State Highway 21k, at Eastport. 

Lal lon9 72044'23', 
Suffolk County, at culvert on 
Moriches Blvd., 0.75 ai 
southwest of Eastport. 

L't jg^S'M', long fOOSO'OO', 
llf h C?untl,A,?t culvert on 
State Highway 27A, at Moriches. 

1951-69 
1971-89 

1963-69 
1973-89 

1953-78 
1980-86 
1988-B9 

1953-69 
1974-89 

1953-69 
1973-89 

1955-69 
1974-89 

1948-50 
1962-89 

9-28-89 

1958-89 9-28-89 

9-28-89 

9-28-89 

1974-89 9-28-89 

9-28-89 

1974-89 6-30-89 

6-30-89 

1953-89 6-30-89 

6-30-89 

9-28-89 

Dis 

l.B 

.66 

.68 

4.6 

1.9 

2.4 

1.7 

4.4 

6.7 

3.7 

10. 
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SUFFOLK COUNTY PINE BARRENS REVIEW COMMISSION 

POLICIES AND STANDARDS FOR THE REVIEW OF 

APPLICATIONS IN THE PINE BARRENS ZONE 

DECEMBER 1988 



f 

INTRODUCTION 

The County of Suffolk, in enacting Articles 13 and 37 of the Suffolk 
County Charter, has recognized that protection of the Pine Barrens is of vital 
importance. In so doing, the County finds that: 

-The Pine Barrens is a significant groundwater recharge area; 
-The Pine Barrens is a unique natural ecological community; 
-The Pine Barrens incorporates a variety of natural, recreational, 
ecological, and aesthetic resources; 

-The Pine Barrens are under increasing development pressures and 
competing demands that threaten to impair these resources. 

Ideally, the way to effect comprehensive protection of the Pine Barrens 
is to prepare a master plan which would be implemented through the cooperative 
authority of local, county, and state governments. Until such time that a 
master plan is prepared, the Pine Barrens Review Commission will use the fol­
lowing policies and standards when reviewing applications for land uses and 
development within the Pine Barrens Zone. 
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POLICIES AND STANDARDS 
1. GROUNDWATER 

The primary purpose of protecting the Pine Barrens Zone is to prevent 
contamination of the groundwater. Nitrate-nitrogen, a contaminant which 
emanates from numerous types of land uses, is a recognized indicator of 
groundwater quality. The State of New York nitrate-nitrogen standard for 
drinking water is 10 ppm. To ensure that concentrations of nitrate-nitrogen 
do not exceed this standard, the Suffolk County Department of Health Services 
has established a maximum nitrogen loading factor of 6 ppm. It is the policy 
of the Pine Barrens Review Commission to recommend disapproval of any develop­
ment proposal where the nitrogen loading factor may cause the ambient 
nitrate-nitrogen concentration to exceed 6 ppm on the site. Furthermore, the 
Commission will recommend disapproval of all development proposals that are in 
contravention of Article 6 of the Suffolk County Sanitary Code. 

2. WETLANDS 
Freshwater wetlands, scattered throughout the Pine Barrens Zone, are 

very valuable natural resources that provide flood and erosion control, filter 
contaminants and sediments from runoff, and provide habitat for plants and 
wildlife. It is the policy of the Pine Barrens Review Commission to recommend 
disapproval of all development proposals where freshwater wetlands are not 
protected by a minimum 100-foot non-disturbance buffer area measured horizon­
tally from the wetland edge. 

Tidal wetlands, located in the marine environment bordering some of the 
Pine Barrens Zone, are equally valuable natural resources which provide many 
of the same benefits as freshwater wetlands. It is the policy of the Pine 
Barrens Review Commission to urge compliance with Article 25 of the NYS En­
vironmental Conservation Law. Furthermore, the Commission will recommend dis­
approval of all development proposals where tidal wetlands are not protected 
by a minimum 100-foot non-disturbance buffer area. 

3. SURFACE WATERS 
Surface water bodies, which include freshwater ponds, lakes, streams, 

and rivers, plus saline ponds, creeks, and bays, occur throughout and adjacent 
to the Pine Barrens Zone. All are very valuable environmental, economic, and 
aesthetic resources. The protection of both the quality and quantity of these 
surface waters is vital to the protection of the Pine Barrens. It is the 
policy of the Pine Barrens Review commission to recommend disapproval of any 
land uses and development proposals that negatively impact on surface water 
quality and quantity, impair the natural functions of the surface water 
bodies, or fail to comply with the regulations of the State Wild, Scenic, and 
Recreational Rivers System applicable to the Peconic and Carmans Rivers. Fur­
thermore, the Commission will recommend disapproval of all development 
proposals that do not include at least a 100-foot non-disturbance buffer ad­
jacent to the surface water body. 

4. NATIVE VEGETATION DISTURBANCE 
The vegetation association which defines or characterizes the Pine Bar­

rens includes pitch pines and various species of oak trees, plus numerous un-
derstory and ground cover plants such as blueberry and bearberry. Suffolk 
County is one of the few sites in the New York State where this unique vegeta­
tion association and ecosystem is found. Excessive, and often unnecessary, 
clearing of this native vegetation can result in severe soil erosion, exces­
sive stormwater runoff, and destroyed wildlife habitat. Furthermore, the re­
placement of native vegetation by plants and lawns requiring artificial fer­
tilization increases the risk of groundwater contamination. It is the policy 
of the Pine Barrens Review commission to encourage minimal clearing of native 
vegetation. Development proposals may not be recommended for approval if the 
disturbance/removal of native vegetation exceeds the following standards. 



ZONING CLASSIFICATION MAXIMUM CLEARING OF TOTAL SITE 

1/2 Acre Residential 60% 
50% 
35% 
25% 
20% 
15% 
50% 
50% 
50% 

1 Acre Residential 
2 Acre Residential 
3 Acre Residential 
4 Acre Residential 
5 Acre Residential 
Commercial 
Industrial 
Institutional 

Furthermore, subdivision and site design should be such as to preserve 
native vegetation in latge, unbroken blocks or greenbelts that are connected 
to adjacent open space areas. 

5. HISTORIC SITES 
Scattered throughout the Pine Barrens Zone are numerous historical and 

archaeological resources encompassing buildings, districts, and landscape fea­
tures Listed or eligible for listing on state and/or national registers of 
historic places or archaeological place maps. It is the policy of the Pine 
Barrens Review Commission to recommend disapproval of all or a portion of any 
development proposal if It is determined that such development will negatively 
impact on properties listed or eligible for listing on the National Register 
of Historic Places; properties which are determined by the State Office of 
Historic Preservation or local inventories to be potentially eligible for in­
clusion on such registers; for properties considered to be of archaeological 
value as identified by the U.S. Department of Housing and Urban Development, 
archaeological resource maps, or archaeological inventories compiled by SUNY 
at Stony Brook. 

6. RARE AMD ENDANGERED SPECIES 
The Pine Barrens ecosystem encompasses several species of rare, endan­

gered, threatened and special concern animal and plant species of local and 
state-wide significance such as the buck moth, tiger salamander, lady slipper, 
and pixie. The federal and state governments have identified such species and 
have enacted laws to protect them and their habitats. It is the policy of the 
Pine Barrens Review commission to recommend disapproval of all or a portion of 
any development proposals that may negatively impact on habitat essential to 
rare« endangered, or threatened plant and animal species appearing on federal 
and state lists of such species- and critical habitats. 

7. FIRE HAZARD 
The Pine Barrens has been characterized as a "fire climax forest," mean­

ing that fire has determined the predorainent vegetation. As such, the Pine 
3arrens is prone to periodic wildfires. Thus, any development within the Pine 
Barrens may be threatened and damaged or destroyed by fires. It is the policy 
of the Pine Barrens Review Commission to advise developers of Pine Barrens 
parcels of this fire threat and to encourage those developers to fully inform 
subsequent buyers of land. Furthermore, all developments should be designed 
so as to protect and promote the safety, health, and welfare of the residents 
in such fire hazard areas. 



8. STEEP SLOPES 
Disturbance of and construction on steep slopes within the Pine Barrens 

Zone can resuLt in severe soil erosion, excessive surface water runoff, and 
excessive removal of native vegetation. It is the policy of the Pine Barrens 
Review Commission to recommend disapproval of any land clearing and/or con­
struction of buildings, driveways, recreational facilities, and streets/roads 
on slopes of 15 percent or greater. Ideally, all land clearing and/or con­
struction should be confined to sites where the slopes are no greater than 10 
percent. Construction on slopes between 10 and 15 percent may be approved if 
the Commission determines that sufficient care has been taken in design and 
construction (such as requiring erosion control and stabilization measures) so 
as to mitigate negative environmental impacts. 

9. RUNOFF WATER 
Development of lands within the Pine Barrens Zone inevitably results in 

an increase of runoff water following precipitation. Runoff water originating 
from the roofs of buildings and from driveways is usually discharged directly 
to subsurface dry wells situated on the building lot. However, the great 
volume of runoff water originating from paved streets and roads is usually 
discharged by pipes into large open recharge basins or sumps. These basins 
often cover several acres and require the removal of much native vegetation to 
the detriment of the site's ecology and aesthetics. It is the policy of the 
Pine Barrens Review Commission to discourage the construction of large ex­
cavated recharge basins and to encourage the use of alternative natural 
recharge structures and methods which will cause less disturbance of the site. 
Such alternatives include the use of natural swales and depressions and/or the 
installation of vertical drains or inground dry wells. 

10. FARMLAND 
Scattered throughout the Pine Barrens Zone are parcels of farmland. 

Some of the parcels may be comprised entirely of active farmland, whereas 
others may encompass farmland and mature forest. While the Pine Barrens 
Review Commission is sensitive to and supportive of the need to preserve prime 
farmland, it's primary responsibility is to protect the groundwater quality 
and native vegetation/habitat of the Pine Barrens. It is the policy of the 
Pine Barrens Review Commission to give its highest priority to preserving the 
woodlands. For parcels that are entirely in active agriculture and contain 
prime agricultural soils, the Commission recommends the clustering of struc­
tures on the poorest soils and retention of the remaining prime farmland for 
agricultural use of a nature that will cause minimal impact on the groundwater 
quality. If such low-impact agriculture cannot be assured, the remaining 
farmland should be abandoned and allowed to revert to native vegetation. For 
parcels comprised of both active farmland and forest, the Commission recom­
mends that preservation of the woodlands be given the higher priority. Fur­
thermore, if active farming is planned for the underdeveloped area, the den­
sity standard of one dwelling unit per two acres adopted by the Suffolk County 
Department of Health Services must be met. 

11. REZONING OF LAND 
The protection of groundwater quality or of native vegetation/habitat 

are two paramount goals of the Pine Barrens Review commission. Both of these 
may be threatened/undermined by rezonings that increase land use density (such 
as rezoning from large-lot single-family residential to high-density 
multiple-family residential) and/or intensify use of the land (such as rezon­
ing from low-density residential to commercial or industrial use). It is the 
policy of the Pine Barrens Review Commission to recommend disapproval of any 
rezonings that increase density and/or intensity of use unless it can be 
demonstrated that rezoning will not have an adverse threat to groundwater 
quality and/or native vegetation/habitat and complies with all other policies 
and standards of the Commission. 



12. INDUSTRIAL DEVELOPMENT 
Throughout the Pine Barrens Zone are numerous parcels of land that are 

zoned for industrial use. Future development of these parcels by industries 
that store and use toxic and hazardous chemicals could increase groundwater 
contamination. It is the policy of the Pine Barrens Review Commission to en­
courage the rezoning of vacant industrial sites within the Pine Barrens Zone 
to less intensive/less potentially hazardous uses, and the concentrating of 
industrial development outside the boundaries of the Zone. Furthermore, the 
Commission will recommend disapproval of any industrial/commercial development 
which may contravene the provisions of Articles 7 and 12 of the Suffolk County 
Sanitary Code. 

13. CLUSTERING 
Sprawl, in which most or all of a parcel of land is cleared and 

developed, destroys native vegetation/habitat and open space. Much of this 
damage can be minimized by clustering the structures on a portion of the site 
without any increase in density or intensity of land use. This design ap­
proach ensures the retention of large, unbroken tracts of open space which, 
when abutting those of adjacent parcels, can form an extensive natural green-
belt throughout an area. It is the policy of the Pine Barrens Review Commis­
sion to recommend disapproval of any subdivision that is not clustered unless 
an alternative design is found to be more appropriate by the Commission. Fur­
thermore, the Commission requires that a yield map, conventional subdivision 
design map, and cluster design map for each subdivision be submitted for 
review. 

14. COORDINATED DESIGN 
Comprehensive, coordinated planning and design of development proposals, 

especially residential subdivisions, within the Pine Barrens Zone is essential 
to ensure maximum protection of open space. Frequently, landowners design 
their subdivisions without adequate consideration of the existing development 
and of future plans for the adjacent parcels. This can result in inefficient 
road patterns that may require unnecessary clearing and lot layout which may 
prevent the preservation of large, unbroken tracts of forest. It is the 
policy of the Pine Barrens Review Commission to review all development 
proposals for individual parcels in light of the potential or existing layout 
of all adjacent parcels to ensure that the designs are compatible and that 
minimal clearing and maximum open space preservation can be achieved. The 
owners of parcels are urged to consult with the town planning personnel before 
designing their subdivisions. 

15. ENVIRONMENTAL REVIEW 
Many of the environmental problems/concerns associated with development 

within the Pine Barrens Zone, can be identified and mitigated through a com­
prehensive environmental review pursuant to the State Environmental Quality 
Review Act (SEQRA). However, many development proposals apparently do not 
receive the vigorous environmental review that is warranted. Under the cir­
cumstances, all appropriate alternatives and mitigation measures may not be 
identified and considered. It is the policy of the Pine Barrens Review Cora-
mission to encourage full environmental review, including the preparation of 
an Environmental Impact Statement (EIS), for all major proposals (including 
large-scale zoning changes, special permits for major site plans, and plans 
for major subdivisions) and that all SEQRA documents relating to such environ­
mental review be forwarded to the Commission for inclusion in its delibera­
tions. Since the Pine Barrens Zone has been designated a "Critical Environ­
mental Area," The Commission presumes that an EIS will be necessary for all 
development proposals. 



16. NON-DEVELOPMENT ALTERNATIVE 
The best way to assure full protection of the water and ecological 

resources in the Pine Barrens Zone is by non-development. The County of Suf­
folk., the State of New York, and certain municipalities, through their respec­
tive open space acquisition programs, have identified numerous parcels within 
the Pine Barrens Zone for acquisition and preservation. Furthermore, all of 
the lands within the Pine Barrens Zone have been designated "critical environ­
mental areas" pursuant to the State Environmental Quality Review Act, thereby 
classifying all development proposals as "Type 1 Actions" and requiring coor­
dinated review. While government agencies are in the process of acquiring 
parcels, landowners often proceed with plans for development and submit those 
plans to the appropriate reviewing agencies. It is the policy of the Pine 
Barrens Review Commission to recommend full environmental review, including 
the preparation of an Environmental Impact Statement, for all development 
proposals planned for parcels which governments are seeking to acquire and 
serious consideration of the non-development alternative. 

17. OPEN SPACE MANAGEMENT 
The preservation of open space and of native vegetation/habitat within 

the Pine Barrens Zone is a major goal of the Pine Barrens Review Commission. 
This can be accomplished by establishing forested buffer zones and large 
blocks of undisturbed woodland on the development site. However, on-going 
protection and management of the open space must be assured against illegal 
dumping of refuse, cutting of trees, driving of motor vehicles, and othet en­
vironmental abuses. It is the policy of the Pine Barrens Review Commission to 
recommend that all open space be designated as such by easements which specify 
restrictions on its use. Furthermore, an officially recognized entity (such 
as a homeowners association, local government agency, or not-for-profit con­
servation organization/trust) with authority to adopt and enforce regulations, 
should be assigned the responsibility for managing and protecting these areas. 
All open space areas created by easements should be indicated on the official 
map and in the respective deeds. 

Cornell Cooperative Extension - Suffolk County 
246 Griffing Avenue, Riverhead, NY 11901-3086 

Cornell Cooperative Extension in New York State provides Equal Program 
and Employment Opportunities 
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HUS CORPORATION AND SUBSIDIARIES 
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COUNTY OF SUFFOLK 

PATRICK G. HALPIN 
SUFFOLK COUNTY EXECUTIVE 

DEPARTMENT OF HEALTH SERVICES DAVID HARRIS. M.D.. M.P.H. 
COMMISSIONER 

July 17, 1990 

Thomas Junor. Assistant Director 
Suffolk County Planning Department 
H. Lee Dennison Building - 12th Floor 
Hauppauge, New York 11788 

RE: Avian Survey Data; Suffolk County Airport 

Dear Mr. Junor: 

Thank you for your call last week regarding the results of the 1990 avian species survey 
which was conducted at the Suffolk County Airport. As I mentioned, this year's data is currently 
being compiled and will ultimately be transferred to our geographic information system. 

Because this task is not yet complete, I cannot provide you with a final map at the present 
time. In an effort to assist you, however, I have prepared the enclosed "working map" which 
identifies the locations of NYS-listed, avian species observed at the airport. 

Please be aware that this map is not for public distribution and should remain as 
confidential planning information. Public distribution of this material can greatly increase the 
likelihood of species and habitat destruction by unscrupulous or unwitting individuals. 

All mapped information reflects this year's data with the exception of the confinned 
upland sandpiper nesting in the vicinity of the southeastern runway. Nesting confirmation at this 
location dates from 1987 when Office of Ecology staff conducted a field inspection of this 
portion of the airport. At that time, an adult upland sandpiper and nest were confirmed in the area 
indicted. 

Please note the following information which is necessary to the proper interpretation of the 
map provided. 

1. The 1990 avian survey was primarily intended to determine species presence or absence. 
Breeding information was not the specific objective of this survey, however important 
breeding information was obtained in the case of the upland sandpiper (Bartramia 
longicauda) (NYS-Special Concern Species). 

COUNTY CENTER 
OVERHEAD. N.Y. 1 1901 
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The 1990 survey revealed a pair of upland sandpipers and an upland sandpiper chick, 
reconfirming the active use of this site by an increasingly rare grassland species. 

2. Grasshopper sparrow (Ammodrammus savannarum) (NYS-Special Concern Species) 
verifications were based on the direct observation or auditory confirmation of singing 
males of this species. The presence of singing males typically indicates advertisement or 
territorial behavior and is a good indicator of breeding activity. Based on the habitat 
conditions and numbers of birds confirmed, we are confident that many of the grassland 
areas maintained at the airport provide significant habitat and breeding opportunities for 
this species. 

3. Northern harriers (Circus cvaneus) (NYS-Threatened Species) are a confirmed breeding 
species at several locations within the dwarf pine plains immediately north of the 
airport. Survey observations of this species at the airport, involved foraging behavior 
and primarily indicated the airport's suitability in providing a source of food for 
foraging harriers. We believe the airport likely provides significant foraging range for 
those harriers nesting north of the site. 

Based on this year's field data, however, we cannot speculate on the extent to which this 
species may breed within the confines of the airport property. 

4. The presence of a single osprey (Pandion haliaetus) (NYS-Threatened Species) is likely 
to be a "flyover" and this species is not expected to breed within the confines of the 
airport. It is not, therefore, represented on the attached map. 

The nearby location of Quantuck Creek, and the ice pond at the Quogue Wildlife Refuge 
(both of which provide suitable foraging opportunities) does suggest, however, the 
possibility that osprey's do, from time to time, temporarily roost or perch within the 
mature pitch pines along the southern and eastern perimeter of the site. 

Based on the data compiled, it is, in our opinion, clear that the Suffolk County Airport 
provides utilized habitat for at least three NYS-listed species. Also, we believe that the airport 
provides breeding opportunities for at least two of these species whose grassland habitat is 
rapidly diminishing elsewhere on Long Island. 

In addition, it appears that conditions at the Suffolk County Airport may provide suitable 
habitat for other NYS-listed grassland species (such as; eastern bluebird (Stalia sialia). vesper 
sparrow Pooecetes gramineus). The presence of such species may be confirmed through future 
surveys. 

For the purpose of future planning and project location, we encourage efforts to minimize 
disturbance to grassland communities which occur at the airport. We are most concerned with 
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maintaining sufficient contiguous grasslands to afford maximum protection of the site's NYS-
listed species. 

In general, we continue to support the following considerations for new development 
activities at the Airport. 

1. Encourage all new development to occur within areas already disturbed by structures or 
human activities 

2. Where development must occur outside of currently developed areas, minimize disturbance to 
contiguous grasslands 

3. Where development occurs in grassland areas, disturbance should be initiated before the 
breeding season so as minimize potential disturbance of nesting and nest-seeking birds. 
Activities and initial site disturbance, should*, therefore, be conducted between August 15th 
and April 15th. 

We appreciate the opportunity to provide you with this information and hope it will be 
useful to your planning efforts. As mentioned above, we will provide you with the final map 
when it is complete. 

If I can provide any additional information or be of assistance, please do not hesitate to 
contact the Office of Ecology at 548-3060. 

cc: Vito Minei, P.E. 
Louise Harrison 
George Proios, CEQ 
James Bagg, SC Planning Department 
John Turner, SC Department of Parks 
Joseph Latrenta, SC Airport 
Carl Helms, NYSDEC 

Enclosure 

Sincerely, 

Robert S. DeLuca 
Biologist 
Office of Ecology 
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COUNTY OF SUFFOLK 

PATRICK G. HALPIN 
SUFFOLK COUNTY EXECUTIVE 

DEPARTMENT OF HEALTH SERVICES •AVID HARRIS. M.D.. M.P.H. 
COMMISSIONER 

April 4,1991 

Joanne Torchia 
NUF Corporation 
1090 King Georges Post Road 
Edison, New Jersey 08837 

RE: Natural Resources Data; Suffolk County Airport Environs 

Dear Ms, Torchia: 

Thank you for your recent request for natural resources information pertaining to the 
Suffolk County Airport and its surroundings. 

Despite the fact that the construction and operation of the airport has dramatically affected 
the site's natural environment, both the site and its nearby environs contain numerous sensitive 
natural features which require stringent protection. 

The most significant features associated with this facility and its surroundings are outlined 
below. In addition to these general points, I have enclosed supporting documentation, reference 
materials, and contacts which should be helpful to your research. 

I. Natural Resources Comments: 

1. The facility is located within a "Deep Recharge Area" as first recognised by the Long 
Island 208 Study (1978) and subsequently incorporated into the regulations of the Suffolk 
County Department of Health Services (1983), and the New York State Department of 
Environmental Conservation's Long Island Groundwater Management Program (1986). 

Such areas are known to provide recharge water to a deep groundwater flow system, thus 
replenishing, the quantity and affecting the quality of the long-term water supply, which is 
extremely important to the replenishment of the groundwater aquifer system and regional 
drinking water supplies. 

u 
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COUNTY CENTER 
RIVERHEAD. N.Y. 1 1901 
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The Suffolk County Department of Health Services (SCDHS) is directly involved in the 
clean-up of several past fuel spills at the airport site. We believe attention to these issues is 
an important part of any detailed environmental evaluation. Our agency's Office of Water 
Resources should be contacted directly (see contact list) for current information related to 
pollution incidents and their ongoing remediation. 

2. The Suffolk County Airport is located within a Critical Environmental Area (CEA) 
pursuant to the provisions of the State Environmental Quality Review Act (SEQRA -
NYSECL; Article 8) 

The Central Suffolk Pine Barrens (within which the airport is located) have been 
designated by Suffolk County as a CEA. The CEA designation has also been conferred 
upon die property and its surroundings as part of a local zoning overlay area in the Town 
of Southampton, known as the Aquifer Protection Overlay District. 

CEA designation requires all actions approved, undertaken, or funded by a government 
agency to be processed as a "Type I" action pursuant to the rules and regulations governing 
SEQRA. This processing amounts to the requirement of a Long Environmental 
Assessment Form and the coordination of preliminary review materials with other agency 
involved in the approval of a proposed action [see NYCRR: 617.2(i)]. 

3. The Suffolk County Charter provides for the establishment of a County Nature Preserve on 
County-owned lands. Such properties are dedicated and intended for management in the 
most ecologically sensitive manner possible. A full description of the Nature Preserve 
program is provided in the attached Suffolk County Nature Preserve Handbook. 

Several such parcels are located within the undeveloped adjacent areas north and west of 
the airport. In addition, the recent Airport Master Plan provides for certain airport holdings 
to be considered for dedication to the Nature Preserve in the future. 

4. The site and its adjacent areas provide habitat and confirmed occupation and breeding by 
New York State-Threatened and Special Concern Species as listed by NYS Environmental 
Conservation Law. 

The SCDHS, Office of Ecology has conducted breeding bird surveys on portions of the site 
and maintains data pertaining to the presence of avian species on this parcel. 

5. Undeveloped portions of the site are characterized by pitch pine barrens communities, and 
the entire site is located within the Central Suffolk Pine Barrens Zone as established by the 
Suffolk County Pine Barrens Review Commission. 
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According to Articles 13 and 37 of the Suffolk County Charter, protection of the "Pine 
Barrens" is recognized as a resource of vital importance to the County. Furthermore, the 
County has found that: 

* The Pine Barrens is a significant groundwater recharge area 
* The Pine Barrens is a unique natural ecological community 
* The Pine Barrens incorporates a variety of natural, recreational, ecological, and aesthetic 
resources; and 
* The Pine Barrens are under increasing development pressure and competing demands 
that threaten to impair these resources. 

5. Portions of the site (and much of its northern and western surroundings) are characterized 
by presence of a globally rare ecosystem (the dwarf pine plains) as recognized by the New 
York State Natural Heritage Program . 

According to the NYSNHP, the dwarf pine plains are imperiled because of extreme rarity 
and/or because of other factors making it very vulnerable to extinction throughout its 
range. 

6. Several hundred acres of undeveloped land located north and west of the site have been the 
focus of public land acquisition efforts under the Suffolk County Open Space Program and 
the Suffolk County Drinking Water Protection Program. 

7. The Quogue Wildlife Refuge ( a 200+ -acre preserve, nature center, and trail complex) is 
located immediately east of the airport property. The refuge is a heavily used public 
education center and is regionally important as a passive recreational facility. Although the 
airport has traditionally been a "good neighbor" to the refuge, proper management must 
continue to reflect attention to the needs of this facility. 

Most notably, our agency (in cooperation with the Refuge) has continued to seek 
alternative locations for any development proposals suggested for construction on the 
eastern side of the airport property. The long-term maintenance of an undisturbed buffer in 
this area is essential to the preservation of the natural and public resources present at the 
refuge. This position has recently been recognised in the Suffolk County Airport Master 
Plan Update, which you may be familiar with. 

8. The New York State Tentative Freshwater Wetlands Regulatory Maps for Suffolk County 
(Promulgated pursuant to NYSECL: Article 24 "Freshwater Wetlands") do not indicate 
any state-regulated freshwater wetlands as being located on the airport facility. 
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It is important to be aware, however, that the substantial Quantucfc Creek wetlands system 
is located on the adjacent property of the refuge and the drainage basin for this system 
extends onto the eastern portions of the airport. 

Furthermore, the southwestern portions of the airport are contained within the watershed of 
Aspatuck Creek which is located south of the site. 

II. Additional Contacts: 

Should you require additional information on any of the above-mentioned areas, I can 
suggest the following contacts which may be helpful to your investigation: 

Airport Management (on site) 
Joseph Latrenta, Airport Manager 
Suffolk County Department of Public Works 
Aviation Division 
Suffolk County Airport 
Westhampton Beach, NY 
516-288-3600 

Groundwater Resources/ Airport Remediation Programs 
Steven Carey, P,E. 
SCDHS - Office of Water Resources 
225 Rabro Drive East 
Hauppauge, NY 11788 
516-348-2893 

Existing and Proposed Planning for Suffolk County Airport 
Thomas Junor, Assistant Director 
Suffolk County Planning Department 
H. Lee Dennison Building 
Veterans Memorial Highway 
Hauppauge, NY 11788 

Local Municipal Planning Documents and Natural Resources Data 
Thomas Thorsen, Planning Director 
Town of Southampton 
116 Hampton Road 
Southampton, NY 11968 
516-283-6000 (request Planning Dept.) 
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Quogue Wildlife Refuge 
Carl Helms, Director 
Quogue Wildlife Refuge 
P.O. Box 492 
Quogue, New York 11959 
516-653-4771 

Suffolk County Parks and Nature Preserve Program 
John Turner, Director 
Suffolk County Department of Parks 
Division of Natural Resources 
Montauk Highway 
West Sayville, NY 11796 
516-924-6767 

Threatened and Endangered Species/Rare Communities 

New York State Natural Heritage Program (NYSNHP) 
Wildlife Resources Center 
Delmar, New York 12054 
518-439-7486 

Michael Scheibel, Senior Wildlife Biologist 
New York State Department of Environmental Conservation 
Division of Wildlife 
SUNY at Stony Brook 
Building #40 
Stony Brook, NY 11794 
516-751-1596 

Sarah Davison, Executive Director 
The Nature Conservancy - South Fork Shelter Island Chapter 
P.O. Box 2694 
Sag Harbor, NY 11963 
516-725-2936 

HI. Attachments Provided 

With respect to the above-discussed information, the following materials are provided for 
your information. 

* Suffolk County Nature Preserve Handbook 
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* NYSDEC; List of Threatened, Special Concern Species of New York State (highlighted to 
indicate those species possibly occurring or confirmed as occurring at the airport, based on 
SCDHS records) 
***NOTE: This information should not be considered to be the only source of rare species 
data. NYSDEC and the NYSNHP also should be contacted directly for more current data 
which may exist. 

* SCDHS; Avian Survey Data; Threatened and Endangered Species Summary of July 17, 
1990, and Avian Survey Data of 1990 

* Cryan, J. (1985). Retreat in the pine barrens. Defenders January/February, 1985. 
* Suffolk County Pine Barrens Review Commission. 1988. "Policies and standards for the 

review of applications in the pine barrens." 
* Suffolk County Pine Barrens Review Commission; Map of Central Zone Pine Barrens. 
* NYSNHP; Priority listing of rare "Natural Communities" with occurrences on Long Island. 

R.E. Zaxemba, 1986. 
* Olsvig, L.S., et al. Vegetational gradients of the pine plains and barrens of Long Island, 

New York. In Pine Barrens: Ecosystem and Landscape. (R.T.T. Fonnan, ed.) pp. 265-281. 
Academic, New York. 

* Good, R.E., et al. The pine barren plains. In Pine Barrens: Ecosystem and Landscape. 
(R.T.T. Forman, ed.) pp. 283 - 295. Academic, New York. 

* Suffolk County Open Space Program; Description of the "Dwarf Pine Forest" acquisition 
proposal. 

* NYSDEC; Tentative Freshwater Wetlands Regulatory Maps for Suffolk County; Sections 
of the Quogue and Eastport Quadrangles 

I hope this information is useful to your research. We appreciate the opportunity to provide 
you with the enclosed information. Please feel free to contact the Office of Ecology at 516-548-
3060, if you have any questions or require additional assistance. 

cc: Louise Harrison 
James Bagg, Suffolk County CEQ 
Thomas Jhnor, Suffolk County Planning 

Carl Helms, NYSDEC 
enclosure 

Sincerely, 

Robert S. DeLuca 
Biologist 
Office of Ecology 
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NOTES 
SPECIES WITH SPECIAL STATUS 

Shortnose sturgeon (**110) is found in coastal waters 
depicted on the New York sheet and migrates up the Hudson 
River. 

American shad (••116) is threatened in New Jersey. 

Bald eagle and peregrine falcon ( ^ 505,507) migrate along 
coastal areas depicted on the New York sheet. 

AQUATIC ORGANISMS 
Due to scale limitations, only representative estuarine and 
riverine systems are shown. 

Species that can be found from the shoreline to the three-mile 
limit depicted on the New York sheet include: 

•* 1 lOg. 116g. • 58cdf. 59de. 65abcdl. •« 111 g. 113g. 115g. 
117cd. 129cblg. 1 SOcdl. 133acdl. 1391 1401 1423d!. I47bcdf. 
149cdl. 1571.1 BOcdf. 173cdl. !77cdl. 1781.1831. 1851.186cdl. 

Generally includes the following species: 

**116g, • sgabcdef."*-! 11q. !!2cdl. I13g. 115g. 117cd. I23clg. 
129cdig. 1301.138abrdl. I39d. I40d. 1421.147bcdf. I49bcdl. 1571. 
loOcdl. 177cdt. 178.11. 

- - - Generally includes the following species: 

««l 16g. • 59bcl.»*l 1 lg. 112cdf. 113g. 1 log. 117bc. 123bclg. 
129cd!g.'l38bcf, I39bd. 14Cbd. 119b. 15lbg. 158bd. 16Gbcdf. 180abd. 

Species of importance in a particular river, creek, or sound are 
denoted on the map. 

TERRESTRIAL ORGANISMS 
During spring and fall migration many species of shorebirds, 
wading birds, raptors, seabirds. and songbirds ( TMOI, ^ 431. 
j. 501. y 531. \ 551) concentrate at bays, inlets, harbors, and 

islands throughout Long Island Sound. 

Many species of geese, dabbling ducks, and diving ducks 
(—*463.464.465) overwinter in the bays, inlets, and harbors 
depicted on the New York sheet. 

or 

• 

HABITAT USE 

Shown in RED for species with special status. BLUE for 
aquatic organisms and BROWN for terrestrial organisms 

a Spawning ground 

b Nursery 
c Commercial harvesting area 
d Adult concentration 
e Overwintering area 

f Sport fishing/hunting area 
g Migratory area 

h Nesting area 
i Unusual distribution 

or specimen 

POINT AND AREA FEATURE SYMBOLS 

(shown in RED for species with special status; 
shown in SLUE for aquatic organisms; and 
shown in BROWN for terrestrial organisms) 

Localized concentration of species 

General habitat boundary for indicated 
species; may be superceded by special 
land use boundary 

(t^a) 

LAND USE:-LAND COVER SYMBOLS 

Study area (coastal zone boundary to three-
mile limit) 

Special land use areas, including refuges 
and wildlife management areas, parks and 
seashores; may be used in tieu of habitat 
boundary 

Subdivision of a special land use area into 
more than one designation 

Swamp 

CP 
i7VV', -

Marsh 

Beach/Dunes. 

Reef 

LEGEND 

POPULATED PLACES. 

Cve' 500,000 

L 30.000 to 500,000. 
25,000 to 100.000_ 
5,000 to 25.000 
1.000 to 5.0OO 
Less than 1.000 

BOSTON 

ROADS 
Primary, all-weather, hard surface 

Secondary, all-weather, hard surface-

~>4ht-duty. all-weather, improved surface. 

. KI VdHMON U rair or dry weather, unimproved surface_ 

— EVANSTON fraii 
. Newnan interchange . 

.6.1' M.irt; v 
Route markers: Interstate. U.S.. State. 

RAILROADS Single tree* Double or Muit-eie 
Standard gauge > i * n ir i 
r«arrow eauge_ . •• Landplane airport. 

BOUNDARIES Landing area 
I -ternatirinal — — • • 
S fate —Seaplane airport 

. + 
Landmarks: School; Church; Other— f 

Depth curve in 

- ^unty. 
- ark or reservation, 

M ne 

-

Limit of danger; Reef-

vjr Rocks: Awash 

7^" r^ro^hcre flat 
. ̂  Power line. Intermittent or dry stream. 

7 cC 
> I 
; Mu dl 



TERRESTRIAL ORGANISMS 
Shown in BROWN: species with special status shown 
in REDRR or (S) indicate species protected by 
Federal or State Legislation (see text) 

SYMBOL SPECIES 
PLANTS (301-350) 

301 
302 
303 
304 
305 
306 
307 
308 

310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 

Eastern hemlock 
Spleenwort (S) 
Spider lily (S) 
Pond bush (S) 
Wafermilfoil (S) 
Hooded pitcher plant (S) 
Tree 
Prickly pear cactus (S) Trailing arhuhis fC) 
Eastern bumelia 
Pitcher plant 
Baldcypress 
Redbay 
Seaside aider 
Sox huckleberry 
Purple tringeless orchid 
Pink lady's slipper 
Ebony spleenwort (S) 
Orchids iS) 
Golden club IS) 
Florida bear grass 
East-coast cocnne 
Fall-flowering ixta 
Jackson-vine 
Spoon-flower 
Curtiss milkweed 
Sea lavender 
Hand fern 
Needle palm 
Yellow squirrel-banana 
Beach creeper 
Florida coontie 
Four-petal pawpaw 
Bird's nest spleenwort 
Burrowing four-o'clock 
Beach star 
Silver palm 
Dancing lady orchid 
Tamarindillo 
Fuch's bromeliad 
Everglades peperornia 
Buccaneer oaim 
Slender spleenwort 
Pineland iacquemontia 
Mahogany mistletoe 
Florida thatch 
Twisted air plant 
Long's bittercress 
Venus's fivtrao 

f 

BIROS (401-600) 
SHOREBIRDS (401-430) 

401 Shorebirds 
402 Terns 
403 Gulls 
404 For-ster's tern 
405 Arctic tern 
406 Least tern (S) 
407 Roseate tern (S) 
408 Common tern 
409 Great black-backed gull 
410 Herring gull 
411 Laughing gull 
412- Black skimmer (S) 
413 Turnstones 
414 Plover's 
415 Piping plover 
416 American oystercatcher <S) 

WADING BIRDS (431-460) 
431 Wading birds 
432 Herons 
433 Egrets 
434 Rails 
435 Ibties 
436 Bitterns 
437 Great blue heron (S) 
438 Wood ibis (S) 
439 Anhmga 
440 Little blue heron (S) 
441 Yellow-crowned night heron 
442 Black-crowned night heron 
443 Florida sandhill crane (S) 
444 Louisiana heron (S) 
445 Limpkin (S) 
446 Roseate spoonbill (S) 
447 Snowy egret (S) 
448 Magivsoent frigate-bird (S) 
449 RedCoh egret (6) 
450 Clapper rail 
451 King rail 
452 Virginia rail 
453 Sor~a r3i I 

WATERFOWL (461-500) 
461 Waterfowl 
462 Swans 
463 Geese 
464 Dabbling ducks 
465 Diving ducks 
466 Common eider 
467 Hjr'epuin duck 
463 :u:k 
4 ';.j tree duC-k 
• "0 L;cns 
4 / 1  G r e c e s  
472 Sunt geese 
473 Sncw gcose 
474 Gadwail 
475 Black duck 

RAPTORS (501-530) 
501 Raptors 
502 Owls 
503 Kites 
504 Hawks 
505 Bald eagle (F) FOR rkrrw/ 
507 Peregrine lalcon (F) 

Copper's hawk (S) 

(S) 

508 
509 
510 

ll2 

Swallow-tailed kite 
Marsn nawk (S) 
So j'neastern American kestrei 
Florida burrowing ow* (S) 



SH (101-200} 
101 Sharks, skares. rj.i 102 H^rrtng 
; *5 ' "lifr^r v i 
. -•* -jlt.Sn 
1-5 Cod 
ICS ^unfisn and djss 
.37 Crjin 
1 '.'i F'ufi-jn 
129 Ljrsar*:;.se «3r I 10 ChorJrose sturgeon (F; 
111 Atlantic sturgeon tSi 
11Z American eel 
113 Biueback <*ernng 1 14 Hickory shad 1 15 Aiewife 
116 American snad (Si 
117 Atlantic menhaden 
113 Atlantic herring 
119 Gizzard shad 
120 Tarpon 
121 Atlantic salmon 
122 White catfish 
123 Channel catfish 
124 Yellow bullhead 
125 Brown bullhead 
126 Flat bullhead 
127 Sea catfish 
128 White perch 
129 Striped bass 
130 Black sea bass 
131 Redbreast sunfish 
132 Warmouth 
133 BluegiM 
.34 Largemouth bass- .1 
1 15 Black crappie 
136 Oneeosnead • ;* 
l i /  5 » . o t t e a  s e a t r o u t  •  • : *  

'.VeaKtish 
1 39 S*>it • i •• 
.40 Atlanj.c crojaer :V* 
. 4 ;  ' S o u t h e r n  *  
. 4 j  '..-rt.-r'n 
: "* ; J'"' * 
. R e d  d r u m  
1.45 ita* nrum-
I **6 8lack urun 
147 Summer flcunder 
148 Southern flounder 
-49 Winte('TirrlfT 

i 50 
151 
152 
153 
154 
155 
156 
157 
158 
159 
:~o 
:si 152 

'.65 
166 
167 
iea 
159 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 

AQUATIC ORGANISMS 
In BLUE: species .vith special status shown 

m RED-{F) cr (Si indicates species defected by 
i-ePerai or State Legislation (see text) 

SYMBOL 

if 

Rainbow smelt 
Atlantic tomcod 
Threadfin shad 
Carp 
Atlantic mackerel 
Chain pickerel 
White bass 
Northern puffer 
Silver percn 
Florida pempano 
Sluefish 
3p.ir.isn *• icxerel 
Cdbia 
Muilet 
.'.hite cracpie 
Redear su.itish 
Sma.llmoutn bass 
Yellow percn 
Purnphinseed 
Atlantic haiibut 
Atlantic cod 
Pollock 
Haddock 
Hake 
Bluefin tuna 
Walleye 
Northern pnte 
Scup 
Taulog 
Atlantic spadehsh 
Bay anchovy 
Buttertish 
Little tunny 
Atlantic bomto 
Brown trout 
Cunner 
Yellowtail flounder 
Gulf flounder 
Pinfish 
King mackerel 
Ptgfish 
White grunt 
Tripletail 
Ladyfish 
Snook 
Jack 
Snapper . 
Grouper 
Sailfish 
Great barracuda 
Maryland darter (F) 

SPECIES 

'LANTS (1-50) 

I Irish moss 
2 Rockweed 

^VERTEBRATES (51-100) 
51 Crabs 
z,~> 

53 Oysters 
-4 Scallops 
55 Cams • 
56 aVorrr.s 
5 7 Shrimo 
: 3 Arr.;?ftcj t icuster 
53 BlialJ C'2P ' 
60 Eastern oyster 
61- European oyster 
.. / 3 'u rvirn 
6 5 Deep-sea scaiiop 
i 4 Calico scallop 

• 5 Surf ;iam 
-1 ...» • 

: - S.'jCKJSh-warer clam 
Bloodworm 

~ J Sand worm 
'.Vn;'a shrimp 

" 2 Srown sriNrr c 
"3 northern shrimp 
" - Rock orjb 
'5 Jonah crab 
'5 Ahem 
•7 Ocean quahog 
"3 Ptnk shrimp 
79 Stone crab 
30 Spiny iobster 

rt'yt.' 
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TRANSVERSE MERCATOR PROJECTION 

BLACK NUMBERED LINES INDICATE THE 10.000 METER UNIVERSAL TRANSVERSE MERCATOR GRID, ZOf-t 18 

FOR SALE BY U. S. GEOLOGICAL SURVEY, RESTQN, VIRGINIA 22092. OR DENVER, COLORADO 80225 


